heat at new 


Calif., 





Coal Handling at Dubuque 
leveland’s New Lake Road Station 
Load Center Power Distribution 
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“Air Raid“ Protection 
Inside 
a Diesel Engine 





A “CORRECT” ANSWER TO THE PROBLEM OF 
OXIDATION IN DIESEL CRANKCASES: 


b fe nt: The crankcase of a modern Diesel engine is a “torture 
Pro G chamber” for lubricating oil. As the oil escapes from the 
—- ends of the bearings, it is whipped into a fine mist by the 
racing crankshaft and rods. In this finely divided form, the oil is attacked 
from all sides by hot air. The constant churning and presence of impurities 
accelerate the tendency for oil to oxidize and form deposits. 


A S W Or To resist this terrific punishment, oil must have the great- 


est possible stability. It must be made from carefully se- 
—_— lected crudes; refined with greatest skill. Backed by 76 


years’ experience, Socony- Vacuum has created “correct” oils for every 
type and size of Diesel engine. 


Gargoyle D.T.E. Oils 1-to-5 are designed for maximum protection 
- and stability in large and intermediate Diesels. Delvac “500 Series’’ 
Oils are specially made for small, high-speed engines. 


oe | 3 
LP MAINTAIN CAPACITY PRODUCTION CALL IN 


} SOCONY-VACUUM te 
or Correct Kisii 
ees Ve 


Pe iv.— Wadha - 
gnolia Petroleum Company — General halite ae reine 9 oe 
"poration of Calif, 
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KANSAS GAS AND ELECTRIC 
COMPANY’S NEW RIPLEY STATI 


AMERICAN BLOWER Forced and Induced Draft Fans (at left 
and above), a part of the modern equipment of Ripley Statiom. 
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PRODUCING planes for victory, 24 hours a day—one of Wichita’s many aircraft plants (above). 


Wichita, long a pacemaker for progress, is 
making a new name for itself! Already one 
of the “wheat capitals” of the nation — impor- 
tant, too, as a milling, oil refining, meat pack- 
ing and dairy processing center — Wichita 
now has rolled up its sleeves to show the 
world how to “keep ’em flying.” Four nation- 
ally known plane manufacturers have plants 
here — geared up to go. They’ve been “going 
great guns” a long time now. And the pro- 
gressive Kansans operating these modern 
plants will tell you, “We've only started!” 


Only by foresight and a background of 


progress can a city like Wichita move to the 


' forefront with a new, complex industry in so 
| short a time. The preparations date ’way back, 
'and to the community as a whole belongs the 
| Credit. 


Among those who have had a vital part 


AMERICAN BLOWER 


in Wichita’s planning for progress are the 
men behind the Kansas Gas and Electric Com- 
pany. Decades of progressive management, 
constant growth and expansion, lie behind the 
company’s ability to serve the 916 industrial 
customers, as well as 8,524 commercial and 
65,141 residential customers in its wide field 
of service. We of American Blower are proud 
to have served the Kansas Gas and Electric 
Company by supplying Forced and Induced 
Draft Fans for its modern plants. Have you 

a problem involving Mechanical Draft, 
Dust Collecting or 

Fluid (variable 

speed) Drive? Write 

the nearest Amer- 

ican Blower branch 

office for complete 

data. 


-AMERICAN BLOWER CORPORATION, Detroit, Michigan 


CANADIAN SIROCCO COMPANY, LIMITED, WINDSOR, ONTARIO 
Division of American Radiator and Standard Sanitary Corporation 
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FACTS To Help You Select the RIGHT 


In selecting boiler feed-pump drives, continuity of service should be the 
BOILER f first consideration. Type D variable-speed turbines with constant- 
pressure regulator (speed of the turbine automatically adjusted to 
3999) ; ok Soap maintain a constant discharge pressure from the pump) or with differ- 
be. oe iMihshi ential-pressure regulator (turbine speed automatically adjusted to 
PUMPS TOOT. maintain pump pressure at a predetermined pressure above boiler 
pressure) are recommended. Operation can be either condensing or 

noncondensing. 





/B. / A 


Constant-speed Type D turbines with reduction gears meet the severe, 
long-life requirements of power plant condenser duty. Turbine drives 
make possible prompt restoration of service after electrical disturbances 
because the vacuum in the condenser can be maintained. 





HOT WELL 


Where constant-speed drives are required, turbines offer inexpensive 


AND operation. High availability factor is assured because turbine operation 
depends only on a supply of steam. Operation may be either con- 


CONDENSATE , densing or noncondensing. 
ak * 


PUMPS 





Continuity of operation should be the first consideration in all essential 
induced- or forced-draft fan drives. Variable speed and the ability 
to withstand high ambient temperatures are two primary reasons for 
selecting mechanical-drive turbines for this service. Combustion control is 
recommended for automatically controlling speed to obtain the best 
fuel-air ratio and draft. 














: Constant-speed mechanical-drive turbines with inherent, high starting 
COAL torque are correct for coal pulverizers. Turbines keep going even when 
adverse operating conditions exist, such as high ambient temperatures 


PULVERIZERS 1 , Told and dusty or abrasive atmospheres. 
Sore del 


Mechanical-drive turbines assure, continuity of service and a positive 
source of excitation for prime movers. Normally, the exciter is driven 
by the motor but when power is interrupted the turbine picks up the 
load automatically. Turbines will also divide the load with the motor to 
improve station heat balance. 























L, OUR complete war effort, many power plants are 
being driven at rates that severely test the reliability of 
their auxiliary drives. Now, more than ever before, these 
drives should be so designed and built that they will with- 
stand continuous, gruelling punishment. General Electric 
Type D mechanical-drive turbines provide a high degree of 
immunity from any difficulties that would jeopardize 24 
hours-a-day, 7 days-a-week operation. 


When the right drive is specified, power production can 
often be greatly simplified. Maintenance may be reduced. 
Over-all station economy, too, may be improved by taking 
full advantage of the mechanical-drive turbine’s double 
dividend of heat and power. The now-better-than-ever 
Type D turbine has a strainer to prevent entrance of 
foreign materials, a combined trip and throttle valve to 
assure protection against overspeed, and ring-lubricated 
bearings with the oil supply insulated and cooled by 
circulating water. With these exclusive features, no wonder 


Type D’s are finding their way into so many of the most 
efficient power plants in America. 


If you are interested in heat balance, find out what Type 
D turbines can save by doing double duty—acting as 
reducing valves to provide clean, low-pressure steam for 
feed water heating and providing low-cost mechanical 
power for auxiliary drive. 


Or, if you are primarily interested in protecting your 
plant against shutdowns, find out about the static and 
dynamic balancing of the rotor that minimizes wear on 
bearings and couplings, the chrome alloy buckets that 
resist corrosion and erosion, and the combined trip and 
throttle valve that can be reset in less than 10 seconds. 


A G-E turbine specialist will gladly explain further the 
benefits of these features. Call him in today. You’ll save 
time and money by following his practical recommenda- 
tions. General Electric Company, Schenectady, N. Y. 
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WHAT THIS 
MEANS TO YOU 


The point of this story is not one of high ae BA. cscsscassnssnsaf Pe RN 

versus low first-cost — for C-E frequently es “LY XO ae, } 2, | 

advises constructive cost-cutting where — Y Cyt. es 

circumstances warrant. Its real signifi- MV, 

cance is this: C-E has the experienced 

engineering skill to arrive at the one opti- 

mum solution to meet the particular com- ; 

bination of steam demand, fuel supply G0 sen oe ES eee Sennen SNS Oe 

and other conditions existing for any job. caeesamnne SaaS wanneae ; 

Because C-E offers a complete line of 

steam generating equipment, it has the 

unprejudiced point of view toward alter- Le x 

native practices that eliminates the source . $ 

of bias. Moreover, C-E has a reputation N = ae 

for long-run service satisfaction to pro- / 

, tect, and every C-E proposal for steam = 

S generating equipment, large or small, sim- 

le ple or complex, must meet this standard. . 
Isn’t it reasonable that you, too, will — ! oy 

benefit by calling on C-E experience and SE SS ESTE . Ys 

equipment to meet your own needs for 

modern lory-cost steam generation? A-636 
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52 Yarway Blow-Off Valves i 


WENTY YEARS of experience with Yarway Blow-Off 

Valves at the State University of Iowa has convinced 
their chief engineer that ““Yarway Valves are the best 
blow-off valves on the market.” 





He states further—“This plant is 100% Yarway-equipped. 
The 52 valves have given us long and satisfactory service 
at a maintenance cost so low it can’t be measured. And 
for years these valves have been operated three times 
every 24 hours.” 

The positive dependability, long life and low upkeep 
of Yarway Blow-Off Valves are well-known to a large 


majority of important private and public-owned institu- 
tions. They are equally suitable for blowing or draining.. 


Ask for Catalog No. 421 for pressure up to~400 Ibs— 
No. 430 for higher pressures. 


YARNALL-WARING COMPANY 
114 Mermaid Ave. Philadelphia 








View in the boiler room showing 
@ few of the 52 Yarway Blow- 
Off Valves at lowa State University. 








at lowa State University 


uit 











Rising majestically 
in surroundings of 
great natural appeal, 


the power plant of 
the State University 
of lowa presents a 
picture of beauty as 
well as efficiency. 








BLOW-OFF VALVES 





Look at the 


Pioneers in inclined water walls... Pioneers 
in water-cooled stokers...Rely on the leader! 


N S YOU set out to select modern firing equipment, note who it was that 
pioneered the introduction and major improvements of the multiple 


retort inclined underfeed stoker. 


These same engineers originated stoker inclined side water walls. It is there- 
fore only natural that they should be best qualified to develop and introduce 
the water-cooled stoker to fully satisfy demands for equipment which can burn 


the poorest or the highest grade coal with equal ease. 


In all improvements, isn’t it logical to expect the highest perfection from a 
37 year experience devoted to coordinating stoker and furnace design into 


one increasingly efficient steam generating unit? 


It is important to know all the facts! It is important to deal with the leader. 
Only so can you be assured of the utmost in equipment and service. Only so 
can your dollar be made to yield all that your power requirements demand. 


American Engineering Company, Aramingo Avenue, Philadelphia. 
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MILESTONES IN STOKER HISTORY 


1937 “Noblo” Tuyere 


Venturi-shaped passages pro- 
vide self-limiting air flow, 
thus equalizing combustion 
rate over the entire stoker. 


1934 Taylor Stoker, Water-Cooled 


Burns reliably all grades of 
bituminous and semi -bitu- 
minous coal, of any analyses 
or ash fusion temperatures. 


1930 Ducar Extension Grates 


Refractory blocks provide 
exceptionally low mainte- 
nance with low sulphur coals. 


1929 Slag Drip Feature 


Slag drip feature of inclined 
side water walls causes mol- 
ten slag to solidify; increases 
combustion rates. 


1929 Straight Line Drive 


Straight rather than angu- 
lar thrust on rams reduces 
wear and permits individual 
adjustment of secondary 
coal pushers. 


1926 Inclined Side Water Walls 


Located at side of and imme- 
diately above stoker, provides 
cooling where most effective 
and where highly desirable. 


1915 Multiple Retort Hydraulic Stoker 


Coal-feeding rams are actu- 
ated by oil under pressure. 
No crankshafts, power boxes, 
gear trains or shearing pins. 


1915 Power Operated Dump Plates 


Power Operated Dump Plates 
permit ash removal from 
furnace in a few seconds 
and without manual labor. 


1913 Moving Overfeed Section 


Moving Overfeed Section 
breaks up clinker forma- 
tions and burns out remain- 
ing combustible in the coal. 


1904 Taylor Multiple Retort Stoker 


The Taylor Multiple Retort 
Stoker, the original inclined 
retort underfeed stoker, was 
introduced in this year. 


THE AECG 


Write today for FREE literature a LLL: 


giving more detailed information 
about A-E-CO Taylor Stokers. 
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City of 


Lake Road Station 
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Cleveland 


Cleveland, Ohio 


The new steam generating installation at the 
Lake Road Station of the City of Cleveland con- 
sists of three, three-drum units as illustrated. They 
are fired by ball pulverizers through intertube 
burners and fitted with continuous slagging fur 
haces, convection superheaters and tubular air 
Preheaters. Final steam temperature is controlled 


OPERATING CONDITIONS 


Maximum Load 
350,000 lb. per hour 
665 lb. per sq. in. pressure 


835 deg. F. final steam temp. 


350 deg. F. feedwater 
87 per cent efficiency 


Left: Looking up into one 
of the new furnaces at 
Cleveland; at right are 
slag screen tubes shield- 
ing pendant superheater. 


by regulating flow of gases over superheater sur- 
face as indicated by dotted line in the drawing 

A 25,000 square foot surface condenser, con- 
denser tubes, axial flow circulating pumps, con- 
densate pumps, air ejectors, evaporators, and 
feedwater heaters in this station are also by 
Foster Wheeler. 


FOSTER WHEELER CORPORATION, 165 Broadway, New York 


WHEELER W 
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CYCLONE STEAM’ 


STEAM OUTLET 


MULTIPLE-BLADE 
DAMPER 


CYCLONE 
STEAM SEPARATOR 
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BABCOCK 
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B&W INTEGRAL FURNACE BOILERS 
CLASSES 9, 12 & 15 


DRY CLEAN STEAM is obtained over a wide range of operat- 
ing conditions by the use of B&W Cyclone Steam Separators, 
used heretofore only on larger B&W boilers where extreme 
purity of steam is desired. 


STEADY WATER LEVEL and more nearly correct indication 
in the gage glass are assured by the Cyclone Steam Separa- 
tors, which provide steam-free water in the drum and down- 
take tubes, and minimize water-level variations caused by load 
changes. 


LESS BLOWDOWN. The high boiler-water concentrations 
permitted by Cyclone Steam Separators result in less blow- 
down than is required by conventional-type boilers in similar 


service. Draining and blowdown are effected through one 
blowdown connection. 


EFFECTIVE SOOT BLOWING. The boiler tubes, arranged with 
straight lanes between the rows, are well adapted to cleaning 
by means of soot blowers. Two elements do the job effectively. 


EASY INSPECTION AND CLEANING. All pressure parts are 
readily accessible for inspection and cleaning. All the header 
handholes are accessible from outside the boiler. The steam 
drum internal fittings are easily removed when necessary. The 
steel casing facilitates good housekeeping. 


To these advantages add reduced costs of fuel and mainte- 
nance, and economical construction. 


For complete information about the Babcock & Wilcox Integral- 
Furnace Boiler, write for Bulletin G-34A. G-219T 


‘B85 LIBERTY STREET, NEW YORK 


& Wit © @exX 
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BUILT FOR PROTECTION FIRST....TO LAST! 
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TODAYS TOUGH 
JOBS CALL FOR 72 


TRI CLADMOTORS 


OW more than ever, you must be 
sure that your motors give you 
24-hour operation, even on the toughest 
jobs. Here’s where Tri-Clad motors can 
be a real asset —their extra protection 
features* give them the stamina 
necessary to keep your equipment in 
operation in spite of adverse operating 
conditions. 


The Tri-Clad motor’s cast-iron frame 
and end shields are a safeguard against 
accidental blows—they shield the motor 
from falling objects and dripping liquids. 
The stator winding, of Formex wire, is 


GENERAL (4 ELECTRIC 


proof against damage from oil, moisture, 
and heat shock. Improved bearings are 
easily lubricated, and are sealed against 
the entry of dust or dirt by complete 
enclosure in cast iron. 


All in all, these protection features are 
sound assurance of an extra tough motor 
for use on equipment that can’t be 
allowed to quit on the job. Ask your 
G-E representative for details on types 
and sizes now available, or write General 
Electric, Schenectady, N. Y. 


*Extra protection against physical damage, 
electrical breakdown, and operating wear 
and tear. 


750-112-8058 


Ce 


General Electric and its employees 
are proud of the Navy award of 
Excellence made to its Erie Works for 
the manufacture of naval ordnance. 











HALL LABORATORIES, ROSS STREEI P| 
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simply can’t stand any 


boiler outages now... 


—— Holy smokes, Joe, this is a job for 
experts. Half-way measures won’t do. That 
boiler has got to stay on the line 24 hours a 
day and seven days a week at full capacity— 
and, brother, I mean full.” 

You can’t afford to take the slightest 
chance on boiler outages caused by feedline 
deposits, tube burn-outs, embrittlement, 


heater or scale on turbine blading. 

You will need steam and all you can get— 
high-quality steam that will keep your plant 
roaring safely at “full speed ahead” 24 hours 
every day for the duration! 

This is a job for Hall Service. Call in the 
Hall Engineer today. He'll help you keep 
that boiler humming till the boys come 


economizer corrosion, a burned-out super- home—and even then it won't need a rest! 


HALL SERVICE IN A NUTSHELL 


At your immediate disposal are placed the technical knowledge and facil- 
ities of the pioneering leaders in scientific boiler water conditioning. 


In addition, with your full cooperation, Hall Service: 

4. Minimizes carryover. 

5. Prevents corrosion in boilers and 
associated equipment. 


6. Prevents deposition in water lines 
and cooling systems. 


1. Minimizes boiler outages caused 
by water. 

2. Helps maintain highest efficiency. 

3. Establishes non-embrittling 
water. 


In trouble — 
the ‘‘best bet’’ for correction 


Out of trouble — 
the ‘‘best yet’’ for protection. 





PITTSBURGH, PA. 
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RELIABILITY 
FIRST ! 


Throughout the entire forty-nine 
years that the Terry Turbine has 
been on the market it has always 
been the Terry policy to build 
first of all for reliability. 


That this policy has been ap- 
preciated is proven by the very 
extensive use of Terry turbines 
where only the most trustworthy 
apparatus is permissable; name- 
ly in outstanding central stations, 
‘leading industrial plants and on 


large Naval vessels. The Terry 


today still maintains that pre- 


eminent position in these most 
exacting fields which it immedi- 


ately took upon its introduction. 


At Left: — 

Action of steam in Terry wheel turbine. The 
steam issues from an expanding nozzle at high 
velocity and enters the side of the wheel buck- 
et in which its direction is reversed 180°. As 
this single reversal uses but a portion of the 
available energy, the steam is caught in a sta- 
tionary reversing chamber and returned again 
to the wheel. This process is repeated several 
times until practically all of the useful energy 
has been utilized. 


THE TERRY STEAM TURBINE CO. IT 
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STEPS IN THE MACHINING OF A TERRY TURBINE WHEEL — From left to right: 
1. Rough turned forging. 2. Smooth turned. 3. First milling cut. 4. Second milling cut. 5. Finished wheel. 


TERRY WHEEL TURBINE ADVANTAGES 


— The blades and the wheel are in one piece so the back of the buckets and, therefore, close blade 
that there are no parts to become loose or work = clearance is not necessary. 

=. — The only function of the blades is to form a 
series of pockets, wear of the blade edges is of 
little consequence and does not materially affect 
— The blades are double rim protected. the horse power or efficiency. The important part 
of the bucket is the back or bottom which is a 
solid forging. 


— The blades have large clearances. 


— End play will not damage the blading. 
— It is impossible for the blades to foul. , 

— There is practically no end thrust since the 
— The power producing action of the steam in steam enters and leaves the wheel in a direction 
the wheel takes place on the curved surfaces at _—at right angles to the shaft. 


ASK FOR BULLETIN S116 


T-1143 


TERRY SQUARE- HARTFORD, CONN. 
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and built by steam headquarters 


especially for 


heavy-duty auxiliary drive service 


_ The Westinghouse Type CH is not an overgrown light- 
- duty turbine. It is designed and built especially for 
heavy-duty auxiliary drive service. In fact, it was 


engineered specifically to help you take full advan- @ Exceptionally heavy steel construction through- 


tage of modern steam practice. And that kind of high- out. Both casing flanges are finish-ground to 
form a steamtight joint. Extra heavy alloy 


temperature, high-pressure service spells heavy-duty. bolting is used. 
Check these design features and you'll understand @ Pressure lubricated bearings designed for low- 


why the Type CH line can take it at ratings up to temperature operation in heavy-duty service. 


i an @ Extra heavy shaft sprayed with high chrome- 
#00 hp, for steam conditions through 1,500 Ibs. nickel steel at the gland zones to prevent rust- 


"gauge inlet pressure, 950° F. total temperature, and cutting of carbon rings. 
300 lbs. gauge exhaust. Carbon glands with corrosion-resistant steel 
4 : gland cases (extra rings for high exhaust 
pressures). 
@ Streamline steam path—contoured for maxi- 
mum efficiency. 
@ Shrouding secured by spun blade tenons. 
@ Dynamically balanced rotor. 
@ Powerful, sensitive speed regulating governor. 


These turbines are available in a wide selection of 
combinations to take full advantage of economies 
made possible by modern steam practice. They are 
well adapted to serve as stand-by drive in power 
plants having high-temperature, high-pressure boil- 
ers, and are often applied industrially where the 
existing low-pressure system is operating at capacity. 
Write for Bulletin B-3012 on Type CH Turbines. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa., 
Dept. 7-N. J-50400 


Extra values in all these products 
of steam headquarters 


equipment 5° 5 


* 

ye wa’ A complete range of steam 
Westinghouse A somplete rang of dean 
C generator drive, from 5 hp to 

the world’s largest... witha _. 

line of auxiliary steam : 
\NG *y equipment. 5 
engineering 


a 

“ A complete engineering serv- 

m ice to help you select and apply 
the steam equipment best suited 
to your requirements. 
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ARMSTRONG 


Cielo? 


STEAM TRAPS 


5 Ape teremeniie rae heating and piping men and 
plant operating engineers are quick in recogniz- 
ing the superiority of the design of Armstrong 800 
Series traps with “straight-thru” pipe connections. 
The pipes are connected to the body, NOT TO THE 
CAP, thus, when you loosen the cap bolts, you have 
the “whole works” ready to lift out for convenient, 
easy inspection on your work bench. The body itself 
stays in the line—no messing with a body full of hot 
water, no nuisance of breaking and remaking pipe 
connections. 

This is the design that Armstrong pioneered more 
than 10 years ago. Due to the long wearing qualities 
of Armstrong traps, most users don’t have much 
occasion to notice these “convenience” features, 
nevertheless, they’re there—ANOTHER ONE OF 
THE “PLUS VALUES” USERS GET IN ARM- 
STRONG TRAPS! 


For catalog, write Armstrong Machine Works, 810 Maple St., 
Three Rivers, Michigan. 
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MAY STRIKE 
TOMORROW! 


Right now rust can be working on the 
delicate governor mechanisms of your 
turbines .. . then without warning— 
trouble! To help prevent costly shut- 
downs and overhauls change over your 
turbines to new Shell Turbo Oil—it can 
prevent rust! The first turbine oil to 
meet all 3 vital requirements of mod- 
ern turbine lubrication, it offers 


RUST PREVENTION 
SUPERIOR OXIDATION STABILITY 
MINIMUM FOAMING TENDENCY 
Why accept less? Call in Shell today! 


Keep YOUR turbines humming with 


SHELL TURBO OIL 
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Offering unusual combinations of 
, NCO Nickel Alloys render 


yaluable service in peace or war 


Now, more than € ever before, vital parts 


mn oy!" MONEL 
of equipment ™ must stand up i service. 


Where such parts are sub jected to stress, ° 





and wear it will pay to con 


corrosion 4 
& INCONEL sider INCO Nickel Alloys. 


Along with strength and resistance to 


Inco Nickel Alloys combine 


a R’ MONEL corrosion, 
varying degrees of resilience, heat re- 


sistance, extra hardness, non-magnet- 


git wieK L sam and other useful properties. 
. , Which of these metals to use for best 
results depends on the job to be done. 
Let INco’s technical division help you 


full particulars, or write for the new 
booklet, “Indi vidualized INcO Nickel 


met 

s MONEL Alloys.” Address: 

THE INTERNATIOND NICKEL 
COMPANY, aa 

67 Wall Street 


NICKEL 


TT ed 
Ae R MONEL make the proper selection. Send us 
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_.. the strategic locations 
added impor- 


ping. You 
rest Midwest office 


lya simple pipe bend, 


UPPLY COMPANY, Inc. 


yt) Anderson 
May°e Bldg 


+ Plants St. Lou's, Passa 


d St., 9° Louls, Mo. 


: chicago—947 Marquette Bldg 
k—(Easterh Division) 30 Church | Meg 


Houston—229 Shell Bldg oe: tos Angeles 
-436 call Bldg. ° Tulse 533 


San Francisco 
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‘Duplicate’ Unit 


RGANIZATIONS engaged in defense projects, or other. 

wise able to obtain priority ratings, can get quicker de. 
livery . . . save money ... and aid in conserving metals 
on steam plant requirements by taking advantage of the distinc. 
tive construction features of Springfield straight tube, cross drum, 
sectional header boilers. 


DUPLICATE UNITS. Complete drawings, patterns, shop fixtures, 
etc., are on hand to duplicate any of the many modern Springfield 
steam generating units built in recent years. Capacities from 
5000 Ibs. to 450,000 Ibs. per hour, or more. Pressures from 75 


Ibs. to 750 Ibs., or higher. 

SINGLE DRUM. A minimum amount of steel plate is diverted 
from shipbuilding and other urgent uses when the Springfield 
design is used. 

SECTIONAL CONSTRUCTION. Sections of 3” tubes rolled into 
rugged electric cast steel headers are assembled complete with 
baffles in our shop saving weeks or months in field construction 
time, depending on the size of the units. Water walls are also shop 
assembled where field conditions permit. 

STRAIGHT TUBES. With one size of straight tube, Springfield 


averages about 1/16 fewer tube sizes than common bent tube 
boilers which means less delay in securing materials. 


RADIANT HEAT FURNACES. Springfield pioneered water walls 
in America. Heavy duty designs are now available for general 
industrial service that permit safe operation at higher ratings— 
more steam per pound of metal! These water walls are also being 
applied to existing boiler installations as a means of greatly in- 
creasing capacity at minimum cost. 

COMPLETE UNITS. Springfield regularly takes contracts for 
complete steam generating units. Write, phone, or wire for quota- 
tions. SPRINGFIELD BOILER CO., 1951 E. Capitol Ave, 
Springfield, Ill. 





This Bailey Boiler Control Panel serves 
multi-fuel fired boilers in a Stee! Mill. 


AR STRATEGY jp: 
POWER ENGINEERS 


1. Make Full Boiler Capacity Available 
2. Conserve Fuel and Man Power 
3. Prepare to Train New Operating Crews 


4. Take Steps to Insure Continuity of Service 
5. Protect Men and Equipment Against Accidents 


%& Our fighting forces will win the war if our productive 
forces do not lose it by delivering’ too little and too late.” 
Every Power Engineer should map his war strategy now. 
We offer the following suggestions; 


1. Make Full Boiler Capacity Available—by cleaning 
and repairing boilers and furnaces, by providing sufficient 
natural or mechanical draft, by continuously maintaining 
excess air at the minimum economical value, by careful 
fuel selection, and by basing both manual and automatic 
Operation on accurate measurements. 


2. Conserve Fuel and Man Power—by use of a coordinat- 
ed boiler control for combustion, feed water, superheated 
steam temperature, heater and storage tank levels. The com- 
bustion control system should automatically make any read- 
justments necessary to maintain maximum fuel economy. 
3. Prepare to Train New Operating Crews—by writing 
a clearly worded schedule of operator's duties, by reduc- 


ing operation to its simplest form through the use of 
meters and control. 


4. Take Steps to Insure Continuity of Service—by 


setting up a schedule for routine inspection of power 
equipment, by improving and coordinating operation to 
avoid unnecessary strain on any of the units in the system. 
Complete combustion control and properly applied feed- 
water control systems are of great aid in maintaining 
uniform safe operation. 

5. Protect Men and Equipment Against Accidents—by 
the addition of interlocks and alarms to the boiler control 
system. Serious accidents resulting from fan failure, flame 
failure, high or low water levels, and other unusual condi- 
tions may be avoided by these devices. 

It is hoped that the foregoing suggestions may give you 
some help in formulating a war strategy which will help 
to keep your plant out of the “too little and too late” 
group. We shall be glad to make specific recommenda- 
tions on how to include metering and control equipment 
in your war strategy. A-82 


BAILEY METER COMPANY 
1040 IVANHOE ROAD «- CLEVELAND, OHIO 
Bailey Meter Company Limited, Montreal, Canada 


BAILEY METER CONTROL 
The Complete Combustion Control System 


BOILER METERS © MULTI-POINTER GAGES © FLUID METERS © RECORDERS © SUPERHEAT CONTROL © DESUPERHEAT CONTROL © COMBUSTION CONTROL e FEED WATER CONTROL 
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These charts show why 6 plants in 
this utility system use Flowmatic 


This utility system first installed COPES Flow- 
matic in 1937. Now six of its plants are using 
this simplified two-element steam-flow type 
feed water regulator on 875-pound pressure 
boilers. Seven repeat orders have been 
placed. The charts show why. 

: This Foster Wheeler 3-drum boiler normally 
evaporates 330,000 pounds per hour, with 
maximum load of 400,000 pounds. Fired 
with powdered coal, total temperature is 860 
degrees F. The motor-driven centrifugal pump 


has no automatic pressure control, yet the 
water level is held within less than plus or 
minus one inch by the COPES Flowmatic. 

Want to know how this new COPES oper- 
ates—where it is used—what results others 
are getting in regular service? Then write 
for Bulletin 429. It’s worth your study! 


NORTHERN EQUIPMENT COMPANY 


322 GROVE DRIVE, ERIE, PA. 


Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 
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5 YEARS OLD... BUT THE OIL IS STILL 


LIKE NEW 


@ Pernars you have a turbine oil that’s five to 
ten years old. But how much has it cost in treat- 
ing and sweetening to keep acidity low? How 
much of the original oil has been lost through 
sludge removal? How much time ha ur oper- 
ators spent cleaning the turbine oil system, set- 
tling tanks, and other equipment you need to get 
a few years’ extra life from the oil? 

Add these costs together and you have part of 
the saving you make when you install Nonpareil 
Turbine Oil, because it never needs sweetening or 





treating, and stays in the turbine year after year 
without becoming more acidic or forming sludge. 

A 2,000 KW turbine in the Michigan municipal 
plant (pictured here) has operated on Nonpareil 
5 years. A recent inspection shows the oil to have 
the extremely low neutralization number of 0.05 
mgKOH/gm. This oil is guaranteed to last as long 
as the turbine. 

Have a Standard Oil Engineer explain fully what 
this guarantee means to you. Write the Standard 
Oil Company (Indiana), 910 South Michigan Ave- 
nue, Chicago, Illinois, for the Engineer nearest 
you. In Nebraska, write Standard Oil Company 
of Nebraska at Omaha. 


Copr. 1942, Standard Oil Company (Indiana) 


st Oxidation and SI 
3. Good Demulsibility. 
sity Grades. 


1. Stability Again 
2. Non-Corrosive. 
4. Proper Visco 












NEERING.. LUBRICATION ENGINEERING. seLUBRICAT ION ENGINEERINGe se LUBRICATION 


sLUBRICAT.ION ENGI 


NO TIME TO REPLACE 
DRIPPING BEARINGS? 


TRY PV ag 


Have you been putting up with dripping line shaft and 
equipment bearings because there isn’t time to replace 
them and because they are hard to get? You can still get 
rid of the oil-soaked floors under these bearings and save 
the time and lubricant they waste. Do as one Michigan 
laundry superintendent did when he found that he had to 
lubricate machine bearings often and mop oily floors— 
and, worst of all, that oil was thrown on the clean laundry 
from time to time. He took a Standard Lubrication Engi- 
neer’s advice and tested Stanodrip. A three-month trial 
showed consumption was reduced 75%—Stanodrip stayed 
in the bearings, off the floor and laundry. 


“THE ONLY OIL CONSIDERED” 
AFTER 10-YEAR RECORD 


WAS YT I /4 


DIESEL Of 


It was time to choose the lubricating oil for the new Diesel 
shown in the foreground of the above picture. The second 
engine had operated 10 years on Nonpareil Diesel Oil. 
Operator Oliver Lindahl at this Missouri municipal plant 
looked at its record. No stuck rings in 10 years. No sludge 
or excessive carbon. Low maintenance and oil consump- 
tion. No engine could have given less trouble. And, with 
that evidence, no other oil was considered. Nonpareil got 
the job. Ask a Standard Oil Engineer to recommend the 
grade you need and test it. Let your records show how 
economical Diesel operation can be. 





APPROVED 
FOR MILL 
BEARING LUBRICATION 


Alvin Enerson, pictured above, is giving you the benefit 
of a lot of experience, when he says, “Your Superla Grease 
has been in use in our pellet mill for several months. It has 
given the results we have been looking for. Not a single 
bearing failure has occurred in this period.” 

He had tried many greases on this mill in the plant of 
the Stockdale Fertilizer Co., Morrison, Illinois. But none 
of them would stand up. Leakage, high grease consump- 
tion, and bearing trouble persisted. 

When a Standard Lubrication Engineer first suggested 
testing Superla, it was just another faint hope of help that 
prompted Mr. Enerson to try it. But there is no doubt in 
his mind now. Superla not only ended bearing trouble, but 
it cut consumption 40%, and saved hours of machine 
productive time. 


CUBRICATION ENGINEERING 
WILL HELP YOU SAVE TIME 
AND MAINTENANCE 


Right now, when your'time is at a premium, you should 
meet the Standard Lubrication Engineer in your locality. 
His suggestions may save a lot of your time experimenting 
with lubricants. The sooner your lubricating problems are 
solved, the more you save in-maintenance expense and lost 
machine time. Just write Standard Oil Company’ (Indi- 
ana), 910 South Michigan Avenue, Chicago, Illinois, for 
the Engineer nearest you. In Nebraska, write Standard 
Oil Company of Nebraska at Omaha. 
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Steam pressure down? Blood pressure up? 
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Now more than ever before 
you need Hagan Combustion Control 


= of blood pressures, in addi- 
tion to steam pressures, are go- 
ing for a buggy ride in the hard days 
ahead unless steps are taken now to 
keep present equipment in use at 
maximum efficiency without inter- 
ruption. 

One way to get highest efficiency 
from existing boiler equipment is to 
install fully automatic Hagan Com- 
bustion Control. It steps up plant 


HAGAN CORPORATION 


HAGAN hitomi. COMBU 
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efficiencies to new high levels and 
keeps steam pressures steady under 
heaviest load demands. In most cases, 
too, the improved combustion you 
get with Hagan Control effects a 
neat saving in fuel costs. 

Here are three more good reasons 
for installing Hagan Control imme- 
diately: 

1. Facing skilled-labor shortages because of 
the war, Hagan Control will maintain your 


300 ROSS STREET 


plant efficiency while you break in new men. 


2. In case of air raids, which right now are 
not impossible, Hagan Control will carry 
on alone until the “all clear” signals your 
men back to work. 


3. If power demands drop suddenly during 
a black-out, Hagan Control will make the 
necessary adjustments automatically to hold 
the steam pressure constant. 


The time to do it is now, before 
steam pressure losses and plant shut- 
downs give your blood pressure a 
high-altitude test. Our engineering 
staff is at your service. Call or write 
for complete engineering informa- 
tion without delay. 


PITTSBURGH, PA. 


STION CONTROL 
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Deposit Attack 


Local Corrosion Caused by Foreign Matter 








It is sound economy, even in 
normal conditions, to get all possi- 
ble life from condenser and heat 
exchanger tubes, but it is particu- 
larly important now that uninter- 
rupted power production is so very 
vital and copper base alloys on the 
material list to be conserved wher- 
ever possible. 

Dezincification can be eliminated 
as a cause of tube failure by the use 
of Phosphorized Admiralty tubes. 

Special alloys are available to 
resist acidity, high temperature and 
corrosion caused by velocity. 

Corrosion of ‘‘deposit-attack’’ 
type can be best controlled by close 
attention to operating conditions. 

In many cases, condenser tube 
life is very seriously impaired by 
deposits of foreign material which 
are carried into the tubes by the 
circulating water and become 
lodged against the tube wall. An 
intense local corrosion is frequently 
observed at points of contact be- 
tween the tube surface and such 
foreign matter as stones, shells or 
other marine growth, cinders, scale, 
etc. An accelerated corrosion of this 
type, commonly known as ‘“‘deposit 
attack” may reduce the life of con- 
denser tubes from several years to 
a few months. 

Corrosion of tubes from ‘“‘deposit 
attack” may result simply in very 
extensive pitting beneath the de- 
posit — due toa difference in poten- 
tial between such shielded areas 
and adjacent areas richer in oxygen. 
Very often, however, a partial ob- 
struction of the tube by foreign 
material results in increased ve- 
locity of the water, accompanied 
by turbulence and separation of air 
at low pressure areas just beyond 
the obstruction, and leads to severe 
erosion of the tube wall for some 
distance from the deposit. 


The illustrations on the facing 
page clearly show what happens to 
condenser tubes in service when 
“deposit attack” proceeds at and 
in the vicinity of an obstruction in 
the tube. 

The top photograph was taken 
of a condenser tube which failed in 
service. When this tube was sec- 
tioned lengthwise and opened up so 
that the inside surface of both 
halves of the tube could be in- 
spected (Figure 1), one section 
(“A” in the illustration) showed a 
stone very tightly wedged in the 
tube and directly opposite this ob- 
struction, the other half of the tube 
(“B” in the illustration) showed a 
very tiny perforation of the tube 
wall (seen in the illustration as a 
very small white spot). At and in 
the vicinity of the obstruction (par- 
ticularly on the down stream side), 
interruption of the straight line flow 
of the circulating water with re- 
sulting turbulence brought about 
very severe erosion of the tube wall 
(seen in the photograph by the 
roughened irregular areas along the 
tube length). This is a rather un- 
usual specimen in that the deposit 
was found intact in the tube after 
the tube was removed from the 
condenser; in most cases of this 
kind, the foreign material is gradu- 
ally dislodged as corrosion pro- 
ceeds, and is carried away by the 
circulating water or loosened and 
lost during removal of tube from 
the condenser. 

The two halves of a tube, pic- 
tured in Figure 2, show an intensely 
corroded area near the inlet end of 
the tube. Perforation of the tube 
wall has occurred at two locations 
(elongated white areas in the photo- 
graph). 

This failure is an excellent ex- 
ample of “‘deposit attack’’ and its 


very intense action on the tube. 
As indicated in the photograph, 
corrosion of this tube was limited 
to a relatively small area in the 
vicinity of the deposit or obstruc- 
tion while the remainder of the tube 
surface was not appreciably cor- 
roded. This tube actually served 
less than six months before failure 
because of a deposit, yet its normal 
life would have been several years. 

Another excellent example of a 
condenser tube failure resulting 
from ‘“‘deposit attack” is shown in 
Figure 3. This illustration was made 
of the half section of a condenser 
tube which included the point of 
failure; the perforation of the tube 
wall is identified as a small circular 
white spot at the intensely corroded 
area. This failure is very similar to , 
the one illustrated in Figure 2. It is 
relatively easy to identify the type 
of tube failure resulting primarily 
from ‘‘deposit attack.”’ It is not so 
easy to trace the source of such 
trouble and to take precautionary 
measures against further damage to 
tubes from this cause. Attention to 
certain contributory factors, how- 
ever is often profitable in prevent- 
ing or minimizing tube corrosion of 
the “deposit-attack” type with re- 
sultant improved condenser tube 
life and a corresponding freedom 
from condenser shut-downs, tube 
replacements and maintenance ex- 
penses. 

If your condenser tube corrosion 
problem can be traced to deposits 
of foreign material in tubes, the 
following suggestions are offered 
for minimizing trouble from this 
source : — 

1. Adequate screening of the cir- 
culating water before its entrance 
into the condenser to make reason- 
ably certain that no foreign ma- 
terial, such as shells, cinders, stones, 
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etc., can pass through or around the 
screens. 

2. A survey of water channels, 
intake canals, the source of the 
water supply (such as river, reser- 
voir, bay water, etc.) for any evi- 
dence of a filling-in with silt, 
vegetation, marine growths or other 
material which would gradually be 
carried into the condenser and con- 
denser tubes. A cleaning or dredg- 
ing may be required periodically to 
eliminate this possible source of 
trouble. 

3. A periodic careful cleaning of 


condenser tubes, particularly until 
the source of the trouble is located 
and corrected. Cleaning should be 
as often as necessary and as 
thorough as possible taking care 
to prevent scoring or otherwise 
damaging the tube walls. 


Individual Study 
Required 


Condenser tube corrosion is an 
individual problem and most appli- 
cations require special study. We 


shall be glad to work with you on 
any condenser or heat exchanger 
tube problems you may be facing. 

Thus Scovill’s service in men is 
combined with its service in metals 
—to bring to the scene of your 
problem the appropriate results of 
our engineering research. 

A third Scovill service is man- 
uals. If we know what your oper- 
ating conditions are, we can send 
you literature which will be helpful. 
Write Scovill Manufacturing Com- 
pany, 17 Mill Street, Waterbury, 
Connecticut. 


Scovill, for many years a regular source of supply for the U.S. Government, is cooperating in every way 
to forward defense plans. When deliveries are not as prompt as our customers desire, we hope they 
will realize that delays are sometimes unavoidable and part of the price paid for national defense. 


Fig. 3 
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Operating Advantages 


1. Operates on the Inductance 
Bridge Principle! Inherently 
independent of voltage 
changes. 


2. AUTOMATIC PLANIMETER 
PEN gives you a record on 
total flows over any period 

of time. 


3. SIX INTERCHANGEABLE 
RANGE TUBES assure quick 
adjustment to changes in 
operating conditions. 


4, INTEGRATOR DIAL. Easy to 
read. Simple counter—plain 
figures. Read it like your 


tor. 


Automobile mileage indica- ¢ 
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HIGH RANGE METER 
RECORDS & INTEGRATES FROM 
25-100% OF CAPACITY 





LOW RANGE METER 


RECORDS & INTEGRATES FROM 


0-25% OF CAPACITY 
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WIDE RANGE STEAM FLOW METER INSTALLATION 





For metering steam where the flow 
varies over extremely wide ranges, 
the Brown Flow Meter System shown 
above, fulfills every requirement for 
high pressure steam heating and 
process loads. 


The system consists of two meters 
connected to the same orifice. The 
low range meter records and inte- 
grates the flow from 0 to 25 per cent 
of maximum. 


The high range meter records and 
integrates flows from 25 per cent to 
100 per cent of maximum. The sum 
of both integrator readings gives the 
total steam flow. The change from 
one meter to the other is automatic 
and requires no manual operation. 


Either or both meters can be sup- 
plied with auxiliary indicating scales 
and can be equipped with air control 


features in case it is desired to limit 
the maximum flow. 

Brown Flow Meters are a guaran- 
tee of satisfaction to both the user 
and producer—for example, in the 
City of Washington, D. C., there are 
more than thirty stations where steam 
is measured by this practical method. 


The Brown Wide Range Meter Sys- 
tem is easily installed in large 
and small central distribution plants 
where accurate accounting is a re- 
quisite. 

Write for Catalog No. 2007. THE 
BROWN INSTRUMENT COMPANY, 
a division of Minneapolis-Honeywell 
Regulator Co., 4491 Wayne Avenue, 
Philadelphia, Pa. Offices in all prin- 
cipal cities. Toronto, Canada: 117 
Peter Street—England: Wadsworth 
Road, Perival, Middlesex — Stock- 
holm, Sweden: Nybrokajen 7. 


THE BROWN INSTRUMENT COMPANY, PHILADELPHIA, PENNSYLVANIA 


DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


330 U0 i) Flow Meters 


MINNEAPOLIS, MINNESOTA, AND IIQ PETER STREET, TORONTO, CANADA 





TO MEASURE AND CONTROL IS TO ECONOMIZE 








New Design... New Construction Give 
You New Protection You’ve Never 
Had Before In A General Purpose Motor! 


OUTSIDE ... INSIDE . . . from bearing to bearing 
... from frame to shaft—Allis-Chalmers now gives 
you a NEW mo@r more completely protected — 
more able to stand the terrific abuse today’s pro- 
duction schedules demand. ; 


All the experience of building motors for over 
fifty years has been concentrated in the development 
of this advanced product. Specially designed to give 
your motors “all-around” protection, the new 
“Safety-Circle” is a wide, solid rib — integrally 





ALLIS-CHALMERS LO-MAINTENANCE 


> 





NEW ALLIS-CHALMERS LO- MAINTENANCE MOTOR 
PROTECTION’ 


WITH ALL-AROUND 


cast as part of the frame — which forms an un- 
broken circle of protection around the stator. One- 
piece cast frame and cast end-brackets guard against 
exterior knocks and abuse. 


A more liberal use of electrical materials makes 
this motor internally and electrically stronger be- 
cause current and magnetic densities are less ex- 
treme. Additional cross strength has been built into 
the distortionless stator. Rotor is keyed to the shaft 
for strength, and its outer surface is turned to as- 
sure air-gap accuracy and uniformity. 

Shorter, stronger bearing design delivers smooth 
performance with full-flow lubrication and easier 
maintenance. New machining and production meth- 


MOTOR WITH $2/24,/, PROTECTION 


ods make all parts uniform and interchangeable. 


Other Lo-Maintenance features of this outstand- 
ing NEW Motor are oil drains at the bottom of the 
bearing box for easy flushing, removable end- 
brackets and large conduit box for handy wiring. 


Write Allis-Chalmers, Milwaukee, Wisconsin, for 
Bulletin No. B-6210, and test this NEW Motor’s 
design and construction against your own expe- 
rience! See how it fits your needs . . . then call the 
engineer in the district office near you! 


*Don’t confuse this NEW motor with higher-priced motors 
for so-called special purposes. All the extra advantages of 
this standard motor are yours at no extra cost! A 1484 
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Evaporation per Pound of Coal 
Increased 16% in South Carolina Plant 


(By Jack Fanning, Condensed from “Southern Power and Industry’’) 


N interesting boiler reconditioning job, 
resulting in annual savings of $11,800, 

was completed in 1940 in the steam plant of 
the Hartsville Print & Dye Works, located at 
Hartsville, S.C. The plant has been in opera- 
tion long enough to allow cost comparisons. 
It was found necessary, due to additional 


steam operated equipment being installed in 
the factory, to increase steam capacity. A 
survey was made at that time, including 


evaporation tests to determine steam capacity 
and requirements. From the result of these tests, 
recommendations were submitted to equip the 525 
h.p. Babcock & Wilcox boiler for pneumatic spreader 
stoker firing. 

The installation proved satisfactory from both an 
operating and an efficiency standpoint. The plant now 
shows an average over-all efficiency of 76.5% with the 


JACK WEST 
Master Mechanic, Harts- 
ville Print & Dye Works. 


boiler operating at an average of 162% © 


rating, including two or three hour peaks of 
operation at from 200% to 225% rating. 
(Former over-all efficiency was 66%.) 

The equipment has proved that it is capable 
of burning any of the coal available in the 
area, regardless of ash content or fusion 
point of ash. 

Since the boiler was reconditioned and 
placed in operation last September, the fuel 


cost per thousand pounds of steam has been 
reduced 21144%. Studies show that the total investment 
involved is liquidated in 12 months’ time.* 

Tests before and after improvements to the 525 
h.p. boiler indicate that the old performance gave 
only 9% |b. evaporation per lb. of coal; whereas, now 
the evaporation is raised to 11.09 lbs. of water 
per lb. of coal—an increase of 16%. 


*This represents an earning on the investment in Iron Fireman P. S. Stokers of 100% a year. 
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Automatic Coal Stokers 
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A 


advantages of the Iron Fireman Pneumatic Spreader. 


1 


ane B & W WATER TUBE BOILER 


Fuel Economy. Burns efficiently such economical fuels as 
the lower grade bituminous coals and also sub-bituminous 
and lignite coals. Coal is conveyed and distributed on a 
stream of air or hot gases. The fines burn in suspension, 
utilizing the conveying air for combustion. The larger 
pieces form a shallow fuel bed on the grate. 


Flexibility of Installation. The stoker can be located 
anywhere within a reasonable distance of the boiler front 
—either above, below, or on the same floor as the boiler. 


if 


PNEUMATIC 
CONVEYOR 


5 


id mese 5 WAP 


No other stoker in the world brings you all these 


Ease of Operation. Coal is automatically fed either from a 
large-capacity hopper or directly from the bunker. 


Low Maintenance. No moving parts are exposed to fire- 
zone. Grate design provides ample coaling. Lubrication 
system is positive and efficient. Users’ records show very 
low costs per ton of coal fired. 


Reliability. The Pneumatic Spreader stoker was pioneered 
and developed by Iron Fireman, the world’s largest 
builder of automatic coal firing equipment. It is ruggedly 
built, of the finest materials, to precision standards. 


Front of boiler, showing the coal-conveyor tubes, 
clean-out decors, and controls. The boiler can readily 
be hand-fired in case of power failure. 


4 
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P.S. Installation in Hartsville, S. C. Print and Dye Works 


he conveying worms of the three Iron 
Fireman Pneumatic Spreader stokers are 
installed through the front wall of the 
oal bunker. The conveying mechanism is 
located 12 feet from the boiler front, and 
oal is unloaded from cars directly into 
he bunker. The worms carry the coal 
tom the bunker to the transfer housings, 
where hot furnace gases at high-velocity 
pick up the coal and convey it through 


the fires. 


pipes to nozzles, which distribute it uni- 
formly to the fire-bed. The units are so 
arranged that the three nozzles may be 
operated simultaneously or separately, | 
according to steam requirements. Both = A 
coal and air are automatically controlled 
—the requirements being set by the 
demand for steam. Very little attention is 
required, other than periodically cleaning 


Three low-pressure forced draft fans are located in 
the rear of the boiler with ducts under the floor of 
the last pass. Each fan furnishes air to a separate 
section of the grate. This arrangement permits 
cleaning one section of the grate at a time. Cleaning 
is done easily and without loss of pressure. 


FREE BOOK on Pneumatic Spreader Firing 


Contains full descriptions, capacities, operating data, etc., with layouts 
and photos of 10 actual installations. Sent free, on request. Write 
to Iron Fireman Mfg. Co., 3313 W. 106th Street, Cleveland, Ohio. 
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FIVE DIESELS, totalling 2260 hp., in Perry, Okla. power plant. Carbon- 
free pistons and rings, cleaner crankcases, lower oil consumption (6000 


hp. hrs. per gal.) are direct results of changing to Texaco Ursa Oils 





THEY PREFER TEXACO 


OU can run your Diesels longer between inspections and overhauls, tk. More dellonary Diesel hene- 
om be assured of free rings, full power and substantial fuel savings, power in the U.S.is lubricated with 
when you use Texaco Algol or Ursa Oils. Texaco than with any other brand. 

Highly resistant to the formation of gum, sludge and hard carbon, + Mee Dell anes we 
Texaco Algol and Ursa Oils keep rings, grooves, valves and ports CLEAN. dite tele tes ke 
The little carbon that may form is soft and fluffy ... blows away with lubricated with Texaco than with 
the exhaust. all other brands combined. 

Because of the benefits secured by users everywhere— dr tdnew euaines wacom 


More stationary Diesel horsepower in the U. S. is in the U.S. are lubricated with 
lubricated with Texaco than with any other brand. Texaco than with any other brand. 
%& More revenue airline miles in 
the U. S. are flown with Texaco 
than with any other brand. 


The outstanding performance that has made Texaco FIRST in the station- 

ary Diesel field, has made it FIRST in the fields listed in the panel. 
These Texaco users enjoy many benefits that can also be yours. A Texaco 

Lubrication Engineer will gladly cooperate . . . just phone the nearest of 

more than 2300 Texaco distribution points in the 48 States, or write: 
The Texas Company, 135 East 42nd Street, New York, N. Y. 


% More buses, more bus lines and 
more bus-miles are lubricated 
with Texaco than with any other 
brand. 











FOR YOUR ENJOYMENT ¢ TWO GREAT RADIO PROGRAMS : 
DIESEL OPERATION MANUAL. 96 pages of charts, dia- 


FRED ALLEN every Sunday METROPOLITAN OPERA. Complete broad- grams, photographs and text, plus new section on 
night. See your local news- casts of great operas every Saturday. See special purpose Diesel lubricants and complete Diesel 
paper for time and station. your local newspaper for time and station, lubrication chart. Yours for the asking. 


RETURN METAL DRUMS PROMPTLY . . . thus helping to make present supply meet industry's needs and releasing metal for War Needs. 
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RYCANS heat quicker — and stay hot, thanks to 
Yarway Impulse Traps, at Dixie Asphalt Products 
Corp., Savannah, Georgia. 


This four-high dryer is used to dry in asphalt saturation 
into felt in the manufacture of asphalt shingles, roll roof- 
ing and allied products. It imposes a big load on the traps 
during the heating-up period. These little Yarway Traps 
are more than equal to the task. Discharging continuously 
on the heavy condensate load, they soon bring the cans 
up to temperature—then continue in intermittent opera- 
tion to keep the cans hot and production rolling. 


Why not find out how Yarway Traps can assist you in 


keeping your steam-heated equipment at top perform- 


ance? Find out about Yarway’s fuel economy, their sav- 
ing in valuable space around machines, their low 
maintenance cost,—and the fact that they usually cost 
no more to buy than to repair ordinary traps. More 


chased to date. Ask your Mill Supply Dealer, or write 
for Bulletin T-1736. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia, Pa. 


YARWAY IMPULSE STEAM TRAP 











WHAT LEADERS SAY 





Voluntary Censorship—How It Works 


By KINGSLEY L. RICE 


VERYONE 

in America has 

an interest in cen- 

sorship for it affects 

: to some degree ra- 

Moffett Studios dio programs, the 

news you read in the daily press, the 
articles in magazines, and both the edi- 
torial and advertising pages of general 
and engineering magazines. You may 
have noticed or will notice from now on 
that certain details to which you have been 
well accustomed are omitted or made 
less specific. Again there will doubtless 
be plant descriptions which won’t give 
the name or exact location of the plant. 

These restrictions are essential to the 
complete and whole-hearted co-operation 
which all branches of the press are giv- 
ing to the Office of Censorship. On the 
whole, however, omission of details re- 
quested by military or naval intelligence 
officers will not impair the technical value 
of articles, nor limit vital and practical 
information which engineers need today 
more than ever before to ensure success 
in the job of supplying power and more 
power, so essential to win the battle of 
production. 

On the other hand, you may occa- 
sionally see articles which raise in your 
mind a question as to whether the editors 
were wise in making the information 
public. You can rest assured that they 
will not take the slightest chance of pub- 
lishing anything which could possibly aid 
our enemies, and, that every article about 
which there is doubt will be approved by 
the proper authority before publication. 

The Office of Censorship in Washing- 
ton is a thoroughly American institution 
in policy, conception and practice. Amaz- 
ing as it may seem, domestic radio and 
press censorship is on a voluntary basis. 
In dictator countries the very word 
“censorship” means terror, coercion, the 
loss of free expression and the whip of 
a Gestapo. In America, “censorship” 
means simply co-operation, teamwork and 
self-discipline for the common cause. 

It is inspiring to see at first hand how 
editors, publishers and radio managers 
have “pitched in” with enthusiasm to 
make voluntary censorship work. Imagine 
the self-control required of a hard-boiled 
city editor, who for years has been 
trained to get and print all the news re- 
gardless of who it hits and who considers 
suppression of a front page story sacri- 
legious, in keeping a big scoop under 
cover until the Army or Navy gives it 
the O.K. Engineering editors too have 
been leaning over backwards to keep out 
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of their columns information which 
might help a saboteur. 

Office of Censorship was created by 
Presidential order to cover international 
communications and was voluntarily ex- 
tended to domestic news. Byron Price 
was brought from his position as Chief 
of the Associated Press, famous news- 
paper wire service, to head the new office 
as Director of Censorship. He is an able, 
experienced business man and skillful or- 
ganizer with the qualities of leadership 
which are winning wholehearted co-oper- 
ation of his growing staff and the many 
government officials who come into the 
censorship picture. 

John H. Sorrells, Mr. Price’s chief 
assistant, and formerly executive editor 
of the Scripps-Howard Newspapers, is an 
untiring worker, a diplomat with a 
nationwide acquaintance in press circles 
and with a broad understanding of busi- 
ness problems. He is also ideally fitted 
for his important assignment. 

’ N. R. (Nat) Howard is chief assistant 
in the Press Division and his reputation 
as a writer and executive is so well 
established that leaving his position as 
editor of the Cleveland News for the 
duration serves at one and the same time 
as an indication of the importance of 


censorship and the patriotism of the 
press. These three are typical of the cal- 
ibre of men who administer American 
censorship and it augurs well for the 
effectiveness and success of the enterprise. 

While Wartime Censorship will mean 
a restriction of certain kinds of informa- 
tion, it will not mean a blackout of news 
or vital production information, nor re- 
strictions on the right of individual 
expression, There is no censorship of 
opinion. There is a clear understanding 
in Washington of the need for releasing 
every possible bit of news to keep the 
public informed of war progress. Further, 
there is full appreciation of the fact that 
the battle of production depends on quick, 
accurate and complete dissemination of 
technical information. 

Organizing the censorship plan in- 
volves many complications and for a 
short while you may see inconsistencies, 
although these will soon disappear. 

We in America can well feel proud 
and gratified that it is possible to set up 
and successfully operate a voluntary cen- 
sorship. It carries a great hope for the 
future to know that plain citizens can 
work together on so complicated a project 
in a spirit of co-operation, self-sacrifice 
and mutual trust. And it is working. 





KINGSLEY L. RICE, president of the Technical Publishing Co., pub- 


lishers of Power Plant Engineering, and Chairman of the Promotion 


om- 


mittee of the Associated Business Papers, was, because of his broad 
background and wide experience in the technical publishing field, called 
to Washington late in January to assist the Director of Censorship in formu- 
lating a plan for censoring production information vital to industry and of 
particular concern to the business and technical press. 

Byron Price, appointed Director soon after the office was created by 
Executive Order in December, and, cognizant of the conflicting needs of 
different media such as the movies, radio, newspapers and the business 

ress, laid plans for each branch to be administered within the broad out- 
Fines of the Executive Order by men experienced in, and familiar with, the 
particular needs and problems of that section. 

The problem, from the standpoint of the business press section, was to 
prevent the enemy from acquiring strategic production and industrial infor- 
mation without withholding information vital to American industry and 
business. Production and industrial information embraces: news and details 
of specific plants; statistics and figures on production, resources, machinery 
and critical materials; and technical information on design and | ster oe 
The plan for which Mr. Rice was called to Washington to help formulate, 
will be administered by Mr. Frank Tighe, formerly editor of the Automobile 
Trade Journal, and recently appointed to the Office of Censorship. 

Mr. Rice graduated from Northwestern University following many 
months’ service in France during the first World War. After several years 
of varied business experience he joined the Technical Publishing Co. 
and was elected president in 1938 folowing the death of Mr. E. R. Shaw. 
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TWO MILLION-KW. SHORT 


HIS shows what happens when 2,000,000 kilowatts of electrical energy are let loose 

in air, It is a photograph taken at the Westinghouse high power testing labora- 

tory at East Pittsburgh on January 22 when a current involving some 2,000,000 kw. 

was made to arc across a horn gap in air. At the start the horn gap was shorted 
by a small piece of iron wire. When the full output of the test generators was turned 
loose on this piece of wire, it, of course, vaporized in an instant of time but the power 
arc, thus initiated, under a potential of some 138,000 v., surged upwards in a 20 ft. 
waving, flaming, thundering mass of intensely hot ionized gas, that all but took away 
the breath of the spectators. The arc held for almost three seconds before it broke 
under the attenuating force of its own heat but in those three seconds, power measure- 
ments showed that some 300 kw-hr. of electrical energy were dissipated. At the aver- 
age consumer cost of power, say 4 cents per kw-hr. approximately $12.00 worth of 
electricity was used. In those three seconds the test generators slowed down to such 
an extent that a full half hour was required to restore their speed to the normal 514 
r.p.m. The two generators are rated at 60,000 kw. apiece, but the stored-up energy 
contained in their thousand-ton rotating masses is such that for the fraction of a second 
that the short circuit lasts, they deliver an amount of energy equivalent to twice all 
the power produced at any instant at Niagara Falls; putting it another way, enough 
power to light a string of fluorescent lamps to girdle the earth twice at the equator. 
Further details of this high power test set and its performance will be found on page 79 
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WITH THE EDITORS 


@NEEDLESS SECRECY ... It is 
probably inevitable but unfortunate 
that many individuals in responsible 
positions in industry should take ad- 
vantage of the times in maintaining 
needless secrecy over things that fund- 
amentally are not of a secret nature 
and that would better, for the sake of 
everybody concerned, be disclosed to 
those interested in them. In mention- 
ing this here, we refer specifically to 
power plants. There is very little of 
a secret nature about a modern power 
plant and when new plants are built 
these days there is no reason why the 
engineering details of these plants 
should not be described in reputable en- 
gineering and technical journals. In- 
deed, there are numerous advantages 
to be gained from such publicity be- 
cause possible unusual methods em- 
ployed in such plants either for in- 
creasing the fuel efficiency or for con- 
serving vital material would be of 
direct benefit to others confronted 
with the need for expanding their 
power generating facilities. If the 
faith which we have had in the value 
of the interchange of ideas was worth 
what we claimed it be in peacetime, 
then certainly it should be doubly val- 
uable in wartime when the need for 
reducing waste and conserving mate- 
rial is so much more vital. 

An idea in one plant, may be ex- 
tremely valuable to that plant but if 
the idea is of such a nature that it 
could be put in use in other plants, 
it would be a thousand times more 
valuable to the nation if it were 
adopted in a thousand plants. Yet, how 
are the engineers in the other 999 
plants going to know about it if the 
idea is not given general publicity? 

In making this plea for an intelli- 
gent attitude towards publicity in the 
power plant industry we do not dispute 
the need for effective censorship where 
censorship is vital. In the case of large 
power plants serving industries of 
great strategic importance, it may well 
be desirable to withhold the names and 
locations of such plants, but certainly 
there is no need to suppress the engi- 
neering design. 


@ MAKING THE BEST OF IT... 
Some very interesting things are being 
done in the power plant field as a 
consequence of the scarcity of certain 
materials and the difficulty of getting 
new equipment. In a case that was 
recently brought to our attention, a 
power plant was built for a small paper 
mill in which practically all of the 
equipment and much of the material 
used was second hand. Some old boil- 
ers were obtained, an old engine still 
on the premises was reclaimed and put 
in commission, a generator was found 
that had seen long service but still 
in excellent condition—even the switch- 
board and the bus bars were second 
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hand. A plant of this kind, properly 
assembled, may not knock out a kilo- 
watt for 10,000 B.t.u. but that is not 
necessary. If it produces power reli- 
ably it fulfills a very distinct need and 
it is one way of getting around priori- 
ties. The story of how this plant was 
constructed, how and where the mate- 
rial and equipment were obtained, the 
headaches involved in its assembly 
would be of interest to thousands of 
power plant men throughout the coun- 
try. 


@ A LARGE EXAMPLE... A not- 
able example of what can be done in 
making use of old equipment to supply 
much needed power producing facilities 
is had in a plant now being built at 
Freeport, Texas, where the Defense 
Plant Corporation is constructing a 
large magnesium plant. The power re- 
quirements of this plant will be over 
100,000 kw. of firm power. Unfortu- 
nately, this isolated section of the 
Texas Coast line is so far removed 
from the existing power supply that a 
new plant was a necessity. Even with 
A-l-a priorities, at least 2 yr. would 
have been required for fabricating 
and installing a complete new gen- 
erating station. As a result of this 
situation leading power plant engineers 
were called in to find a way out of this 
apparently hopeless situation. 

After weeks of persistent investiga- 
tion a plan was developed for assem- 
bling a combination of used and partly 
fabricated new equipment which it is 
believed will solve the problem. A 
used but entirely serviceable 45,000-kw. 
low-pressure turbine was obtained from 
Detroit. An almost perfect mate to 
this machine was found: in New York 
City. Although actually in service 
when the plan was developed, it was 
used largely for standby service. A 
battery of old tow pressure boilers was 
also obtained at New York and at a 
turbine manufacturing plant a largely 
fabricated topping unit, undertaken 
once as a stock model, was discovered. 

To make a long story short, by this 
plan it is expected that a complete 
power plant of 125,000 kw. will be 
ready in less than one year—the first 
85,000 kw. will be ready in 8 mo. 


@ RITUAL ... Despite the value of 
and the obvious interest in large engi- 
neering society conventions such as 
that of the American Institute of Elec- 
trical Engineers reported on page 30. 
of this issue, in recent years they have 
been beset by entirely too much of 
what might be called “ritual.” A pro- 
gram is arranged, certain individuals 
are asked to present papers and these 
papers are presented at certain sessions. 
The papers are prepared long in ad- 
vance and the supposition is that the 
members present have read the papers 
before their presentation. 


Some 10 or 15 min. is allowed 


for the presentation of a paper that 
ordinarily might- require an hour 
and five or six such papers are pre- 
sented in rapid succession in the course 
of an hour or two. In many cases 
the papers are of a highly specialized 
nature and only a handful of the audi- 
ence would be competent to discuss 
them, even if they had read them. As 
a consequence many of these sessions 
are uninteresting and largely sterile, 
that is they stimulate little if any dis- 
cussion. The author of the paper pre- 
sents the paper, calls for a few slides 
and then if he is not through in 10 
min., the chairman reminds him his 
time is up. So he closes hurriedly, and 
as he walks off the stage is given a 
half-hearted round of applause whether 
he deserves it or not. 

Rarely, if ever, is there hissing and 
sometimes we feel that perhaps that is 
just what is needed. Controversy 
stimulates interest and ideas. No meet- 
ing is ever quite so interesting as when 
someone in the audience gets up and 
says he doesn’t believe what the author 
says, but such events are quite rare 
in large engineering conventions. The 
meetings at such conventions which 
are most interesting and most stimulat- 
ing are the informal “conferences” 
where no set papers are delivered and 
where the meeting is open to general 
discussion from the start. If the pon- 
derous technical papers presented at 
engineering conventions have definite 
value let them be incorporated in the 
published proceedings by all means, but 
it is often a waste of everybody’s time 
to present time to an audience that 
either does not understand them or 
does not care to listen. A little less 
ritual and perhaps a little more name 
calling would be desirable. 


@ TAIN’T SO... It is strange how 
rapidly certain rumors travel across the 
country. Upon several occasions re- 
cently in our travels we have come 
across a strange rumor regarding fluor- 
escent lighting. There is utterly no 
foundation to the rumor but it is quite 
evident that many non-technical people 
are ready to believe it. This rumor 
holds, or at least brings up the ques- 
tion as to whether it is true that fluor- 
escent lighting installations have the 
effect of creating sterility in young 
women workers exposed to them. In 
one case that was brought to our at- 
tention the question was asked by 
someone connected with a large factory 
construction project in a letter to the 
director of research of one of the large 
lamp works. His reply was, of course, 
that there was utterly no truth in such 
an assertion—that fluorescent lamps 
operate by virtue of ultra-violet radia- 
tion within the glass tubes and that 
even if such ultra-violet radiation did 
pass through the walls of the tube, 
which it does not, there is no evidence 
that ultra-violet light induces sterility 
in human beings. 

Where this fantastic rumor origi- 
nated it is difficult to discover but we 
place it on record here to warn any- 
body hearing it against believing it. 
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Cleveland's new Lake Road Generating Station adds 
37,500-kw. to the electric generating capacity of the city's 
system, with plenty of room for expansion, and employ- 
ment of a topping unit augments steam capacity of the 
old plant. Architecture and surroundings simulate features 
of public buildings, and coal delivery, piping and electric 
connections with old plant are completely underground. 
Heat rate on condensing unit is 12,725 B.t.u. per kw-hr. 


INCREASED ELECTRIC POWER 
FOR CLEVELAND 


HEN THE LOAD on the old 

municipal power plant in 
Cleveland, Ohio, outgrew the ca- 
pacity of its units, one of the 
serious problems confronting the 
city was to find a suitable loca- 
tion for a new plant with room 
to expand as future requirements 
presented themselves. The old 
plant is located on the south side 
of the lake shore road at East 
58rd Street, and the city prop- 
erty was so limited that the pos- 
sible extension of the building on 
that side of the road was not suffi- 
cient. Naturally the engineers 


looked across the street where 
they had dumped their ashes for 
years, thus extending the city 
land and pushing the lake shore 
a little closer to Canada, but the 
city authorities held out against 
erecting a plant on property in- 
tended for a lake shore park 
until they were won over by plans 
for a building that ranked in 
beauty with city halls, libraries, 
museums and other structures of 
which the city of Cleveland is 
proud. Then, too, the engineers 
did not forget the landscaping 
with tall hedges behind which 


Fig. 1. Two main generating units are located in the turbine room, consisting of a 
25,000-kw. condensing unit (left) and a 12,500 topping unit 
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workmen’s cars and trucks can 
be parked without detracting 
from the beauty of the surround- 
ings. There is to be no railroad 
connection on that side of the 
boulevard, nor will there be any 
overhead pipe lines or electric 
cables. Those plans demonstrated 
that a power plant could be a 
structure of beauty as well as 
utility, and they have now been 
converted into a real structure 
filled with modern high-efficiency 
power generating equipment with 
provision made for ample expan- 
sion for years to come. 

As presently constructed, the 
plant consists of one 12,500-kw. 
topping turbine and one 25,000- 
kw. condensing turbine. These 
are supplied with steam by three 
pulverized coal fired steam gen- 
erators. Plans of the ultimate 
plant call for the addition of three 
more turbo-generators and three 
more steam generators, thus car- 
rying out the unit design with 
one steam generator as a spare. 
The topping turbine which re- 
ceives steam at 650 psi. 825 deg. 
F. exhausts at 250 psi. through 
the tunnel piping to the piping 
system in the old plant where 
there are six turbo-generators 
with a total capacity of 50,000 kw. 

The piping system is provided 
with a reducing station by means 
of which the topping machine can 
be bypassed and the steam deliv- 
ered from the boilers to the old 
plant at the proper pressure and 
temperature. Eventually it is ex- 
pected that the old plant will be 
used for standby service only. 
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In architectural design, the 
plant presents the appearance of 
a public building rather than an 
industrial structure. The smoke 
stacks are only as high as is con- 
sidered necessary to carry the 
gases away from the building and 
grounds so they do not enter 
prominently into the visual pic- 
ture presented to the man on the 
street. Since the basement floor 
is 15 ft. below the surface level 
of Lake Erie, the structural de- 
sign of this section of the build- 
ing is somewhat like that of a 
boat. 


Throughout the building ex- 
tensive use is made of acoustic 
material to prevent the spread of 
noise from one department to 
another. In the turbine room, 
and feed pump room, for instance, 
a l-in. layer of Acoustone is used 
on the side walls and 2 in. of 
Thermax on the ceilings, also in 
the offices Acoustone is used in 
the walls. 


Coal is conveyed by means of 
a belt system running through a 
tunnel from the railway receiving 
and crushing station serving the 
old plant. At the new plant, the 
coal is elevated by belt conveyors 
and distributed in the boiler house 
bunker or discharged by gravity 
to the storage yard. At present 
all coal is crushed at the old plant 
to a fineness suitable for the pul- 
verizers. However, provision has 
been made in the coal handling 
equipment arrangement which, 
through the installation of an ad- 
ditional crusher at some future 
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date, will permit the postpone- 
ment of the crushing of the 
stocked coal until the time of re- 
claiming. This future crusher 
will be so positioned as to permit 
its use in connection with any 
water-borne coal. 

The new station is provided 
with a feeder control board lo- 
cated in the upper part of the 
boiler house through which sta- 
tion transformers are supplied. 
Power supplied to the outside load 
is conducted over underground 
cables to the old station for dis- 
tribution throughout the city. 

Condensing water for the 25,- 
000-kw. turbine comes directly 
from the lake through traveling 
screens to the suction of two ver- 
tical circulating pumps and re- 
turns to the lake after serving its 
purpose in the plant. Two other 
vertical pumps also use this sup- 
ply for furnishing house service 
water. These deliver the water 
through filters and strainers to 
equipment required to be cooled 
and other services where treated 
or purified water is not required. 

At the intake house for the 
circulating water, the Rex screen 
made by Chain Belt Co. is of spe- 
cial design in that the water flows 
through both the rising and de- 
scending sections of the traveling 
screen with the discharge coming 
off at right angles to the intake 
from the space between the rising 
and descending sections. Provi- 
sion, of course, is made for carry- 
ing away the debris but the ar- 
rangement prevents trash that 


Fig. 2. Operating aisle in boiler room 

gives access to principal manual boiler 

controls, coal feeders and a full view of 

the instrument board for the adjacent 
unit 


clings to the intake side of the 
sereen through the washing proc- 
ess from being carried into the 
circulating system. 

Through the pipe tunnel con- 
necting with the old plant, which 
carries the main steam pipe and 
condensate returns, the new plant 
receives its city treated water 
used for drinking purposes, san- 
itary water for toilet use and raw 
city water which is used for boiler 
feed make-up. 


Steam Generation 


Steam is generated in three 
3-drum Foster Wheeler boilers 
each with a continuous rating of 
300,000 lb. per hr. of steam at 
665 psi. 835 deg. F. and a maxi- 
mum 2-hr. peak of 350,000 lb. 

These boilers are designed 
with a relatively large convection 
superheater to produce the de- 
sired steam temperature at the 
lower point of the control range. 
At the higher loads, the gases are 
bypassed around part of the su- 
perheater by means of a set of 
dampers. At intermediate loads, 
the required final steam tempera- 
ture is obtained within the con- 
trol range by regulating the damp- 
ers so that the proportionate 
amount of the total gases flowing 
over the superheater will give the 
desired temperature. 

The superheat control dampers 
as well as the combustion control 
equipment is operated entirely by 
electricity which eliminates the 
use of auxiliary air or hydraulic 


Fig. 3. Boiler feed pumps, three electrical 
and one turbine driven 
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Fig. 4. Cross-section of Cleveland's Lake Road Generating Station 
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Fig. 6. Boiler room control board showing mechanical and electrical panels 


power supply. This control equip- 
ment, the product of the General 
Regulator Co., is arranged for 
remote operation by push-button 
and includes position indicating 
meters and reversing switches for 
the regulators. 

For each boiler there are two 
Richardson automatic scales that 
feed conical pulverizers, each with 
a eapacity of 914 t. of bitumi- 
nous coal per hour. These dis- 
charge into the furnace through 
four intertube burners provided 
with crossover fuel piping which 
permits of flexibility in handling 
changes in loads. Bare tangent 
waterwalls enclose the furnace on 
all four sides and the roof. Tubes 
of the front and rear walls are 
turned inward horizontally at the 
bottom to form the furnace floor 
on each side of a discharge throat 
through which slag drops con- 
tinuously into a water-filled slag 
hopper. The floor tubes are shield- 
ed from the molten slag by a 
blanket of chrome ore which is 
held in place by short metal lugs 
welded to the tubes at frequent 
intervals and lined up across ad- 
jacent tubes to form continuous 
dams across the width of the fur- 
nace, parallel to the slag throat. 

The slag is delivered by an 
Allen - Sherman - Hoff hydraulic 
system to an ash silo from which 
it is disposed by truck. Dust is 
collected and delivered to another 
silo by means of a United Con- 
veyor Corp. pneumatic system. 

For each boiler two Sirocco 
type forced draft fans are pro- 
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vided, each driven by a 125-hp. 
Allis-Chalmers motor. Induced 
draft is supplied by two Sirocco 
induced draft fans per boiler, 
each fan having a double drive 
consisting of two Allis-Chalmers 
motors, one a 250-hp. and the 
other a 200-hp., which are under 
the control for the combustion 
regulating system. 

One stack is provided for each 
boiler, this being constructed of 
welded sheet steel lined with 214 
in. of reinforced gunite. The di- 
ameter of the stack is 8 ft., height 
above the boiler house roof 60 ft. 
or 175 ft. above the city datum. 
The effective area is 46 sq. ft., suf- 
ficient to handle 122,000 c.f.m. 
of gas, which is the maximum rat- 


Fig. 7. Control panels 
for main turbines are 
located along the east 
end of the turbine room 


ing of one boiler, at a velocity of 
44 ft. per second. 

Make-up feedwater amounts to 
about 3 per cent of the total.evap- 
orated. This comes from the city 
mains to evaporators. The evap- 
orated vapors are condensed in 
the deaerating heaters. Here also 
the necessary feedwater treatment 
chemicals are introduced. 


Feedwater 


All condensate is, of course, 
returned to the boiler feed sys- 
tem, the equivalent in condensate 
of the steam delivered from the 
topping turbine to the old plant 
being returned through the tun- 
nel. In the condensing turbine 
eycle, steam for heating the feed- 
water supplemented by the ex- 
haust from auxiliaries is bled at 
four points from the 25,000-kw. 
condensing turbines, the full load 
pressures being 161, 74, 22 and 7 
psi. The first stage of heating, 
when operating at full load, raises 
the condensate temperature from 
84 deg. to 169 in the low-pressure 
heater with steam from the fourth 
bleed point. 

From the low pressure heater 
water is pumped to the deaerating 
heater which takes both bled and 
auxiliary exhaust steam at 22 psi. 
and raises the temperature to 233 
deg. From here the boiler feed 
pumps deliver to the intermediate 
pressure heater where the temper- 
ature is raised to 293 deg. by 
steam bled at 74 psi., then directly 
through the high-pressure heater 
using bled steam at 161 psi. to 
raise the temperature to 350 deg. 
at which it is delivered directly 
to the boiler. Drains from the 
h.p. heater are delivered to the 
steam side of the i.p. heater and 














from this unit go to the deaerating 
heater where they join the feed- 
water circuit. 

While there is a complete 
crossover piping system between 
the two turbines, under balanced 
conditions no flow takes place and 
the feed heating arrangement in 
the topping turbine cycle differs 
in that the l.p. and the i.p. heat- 
ers are eliminated, and the h.p. 
heater is heated by steam from the 
exhaust of the topping turbine at 
250 psi. and 611 deg. 


A distilled water tank is pro- 
vided to receive condensate from 
the turbine packing glands and 
the overflow from the condensate 
surge tank. From the distilled 
water tank, pumps deliver the 
water to the surge tank, the gland 
seal tank and, in emergency, to 
the boiler feed pump suctions. 


Two cross connected feedwa- 
ter headers are provided, one 10 
in. the other 8 in., with arrange- 
ments for automatic feeding from 
the main header and from either 
header through separate piping to 
each boiler with the hand control 
valves connected to floor stand- 
ards located on the operating floor 
near the mirror used in connection 
with the bi-color gage glass. 


Steam generated at 665 psi., 
835 deg. F. is delivered through 
10-in. leads, provided with suit- 
able metering equipment, to 14-in. 
headers located near the ceiling 
of the operating room. From these 
headers, 10-in. leads carry the 
steam to the turbines. The steam 
is measured and strained before 
it enters the turbine. The high 
pressure headers have a 12-in. 
eross connection between them 
and two 12-in. leads connecting 


56 


into a 14-in. line to a pressure re- 
ducing station to be used for sup- 
plying steam for the old plant 
when the topping turbine is not 
in service. Other connections 
from these headers are made to 
turbine driven boiler feed pump, 
dual driven exciter and the con- 
denser air-ejector. Suitable pro- 
visions are also made for carrying 
away the drips. 


Turbine-Generator Units 


The electric generating equip- 
ment consisting of two main tur- 
bine generators and their auxiliar- 
ies is located in the middle section 
of the building between the boiler 
room and the electrical section of 
the plant. This room is spacious 
and conveniently arranged for 
handling all parts of the generat- 


Fig. 9. Vertical 
circulating 
water pumps 
are located on 
floor level +1, 
being in line 
with the con- 
denser they are 
subjected to 
little more than 
friction load 





Fig. 8. Aisle on fan floor showing forced 
and induced (left) draft fans and dust 


precipitators (above) 


ing units with a 75-t. traveling 
crane provided with an auxiliary 
15-t. hook. Between the units 
is an open space in the floor which 
permits the crane to handle equip- 
ment on the condenser floor. 

The topping or superposed unit 
is located nearest the front of the 
plant and provisions have been 
made in the foundation and build- 
ing structure which will make pos- 
sible its replacement by a condens- 
ing unit of twice its size without 
excessive structural work. This 
change may take place in the fu- 
ture when the new plant has been 
enlarged to the point where it can 
handle the entire load on the 
system. 

Of the main two turbine-gen- 
erator units installed, one is a 
25,000-kw., 80 per cent p.f., con- 
densing, tandem-compound unit 
and the other 12,500-kw., 80 per 
cent p.f., non-condensing, high- 
back pressure (topping) unit. 
Each unit operates at 3600 r.p.m. 
and is designed for a normal throt- 
tle steam condition of 650 psi. ga., 
825 deg. F. The normal exhaust 
pressure is 1 in. Hg. abs. for the 
condensing unit and 250 psi. ga. 
for the non-condensing unit. The 
electrical conditions are 11,000 v., 
3-phase, and 60 cycle for both 
units. 

The 25,000-kw. condensing tur- 
bine is of the impulse reaction 
type consisting of a Rateau stage 
followed by 29 reaction stages in 
the high pressure element and 
7 double flow reaction stages in 
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the low pressure element. All of 
the high pressure steam passes 
through the Rateau stage when 
carrying loads up to 18,900 kw. 
For higher loads up to approxi- 
mately 25,000 kw., the steam by- 
passes the Rateau stage and enters 
the first stage of reaction blading. 
When the unit is carrying loads 


greater than 25,000 kw., steam 
by-passes the Rateau stage and 
first ten reaction stages and en- 
ters the eleventh reaction stage. 
This arrangement of stages and 
steam control gives an efficiency 
over the full capacity range of 
the unit that is most suitable for 
the expected loading of the unit. 


The tandem-compound ar- 
rangement with a double flow, 
low pressure element keeps the 
leaving loss low even with the 
high vacuum expected. This con- 
struction does not require unusual 
exhaust blade tip speeds, allows 
the use of relatively small turbine 
spindles and high pressure cylin- 
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Fig. 10. ‘Heat balance diagram of Lake Road Generating Station. Tables below 
are keyed to diagram and are calculated for three different load conditions 
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Summary—Station Performance—12,500-Kw. Unit 


Summary—Station Performance—All 25,000-Kw. Units 
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Heat rate of turbo-gen- 
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Major Items of Equipment in Cleveland’s Lake Road 


Generating Station 








Boilers—3, Foster Wheeler bent tube, pulver- 
ized coal fired. Oil burners for starting, 300,- 
000 Ib. steam per hr. at 665 psi. ga., 835 deg. F. 


Combustion Control Syste Genera! Regu- 
lator Corp. Electrically operat 


Oil Pumps—2, Kinney dual motor driven Ll 
zontal centrifugal rotary, 25 gal. per 

234 ft. head. Supply oil from the fuel y oil prom 
to burner nozzles, 


Coal Handling System—C. O. Bartlett & Snow 
Co., belt conveyor using Goodyear belts driven 
by Reliance motors. 


Coal Pulverizers—6, Foster Wheeler, conical, 
rock wool lined, driven by Allis-Chalmers mo- 
tors through Farrel-Birmingham Co. gears. 


Coal Scales—6, Richardson Scale Co., auto- 
matic. 


Induced Draft Fans—6, American Blower Co., 
Sirocco, each driven by 2 Allis-Chalmers mo- 
tors, 250 and 200 hp. 


Forced Draft Fans—6, American Blower Corp., 
125-hp. Allis-Chalmers motor drive. 


Ash Handling System — Allen-Sherman-Hoft 
Co., hydraulic. 


Dust Conveying System— United Conveyor 
Corp., pneumatic. 


Low-Pressure Heater—1. Foster Wheeler, 
closed type for heating condensate from one 
well. 182,000 lb. of condensate per hr. Hea 
rise, 96 deg. F. to 168 deg. F. 15,500 it, 
steam per hr. Turbine low pressure bleed at 
7 psi abs. 


Intermediate-Pressure Heater—1, Foster Whee- 
ler, closed type for heating boiler feedwater. 
228,000 ~ feedwater per hr. Heat rise, 233 
deg. F. -8 deg. F., 16,000 Ib. steam per 

Turbine low pressure bleed at 74 psi abs. 


High-Pressure Heater—1, Foster Wheeler 
closed type for heating boiler feedwater. 510, 000 
Ib. of condensate per hour from existing sta- 
tion. Heat rise 96 deg. F. to 350 deg. 
65,000 Ib. of steam gr ¥ hr. Low pressure steam 
250 psi. ga. at 600 


High-Pressure Heater—i, Foster Wheeler, 
closed type for gy boiler feedwater. 228,000 
lb. of ee ri Heat rise 292.8 deg. 
F, to 350 deg. 12, 000 Ib. steam per hr. 
Turbine high pressure bleed at 161 psi abs. 


Deaerators—2, Cochrane vertical type for 
make-up water to evaporators, with vent con- 
a 10,000 Ib. of water per hr. at 70 
leg. 


Deaerators—2, Cochrane horizontal type with 
vent condenser. 300,000 Ib. of condensate per 
hr. at 233 deg. F. 


Master Control—S-C, The Swartwout Co. for 
feedwater steam to deaerators, desuperheater 
and pressure reducing valves. 

Evaporators—2, Foster Wheeler, 10,000 Ib. 
make-up per hour. 

Boiler Feed Pumps—3, Ingersoll-Rand motor 
ogg on med lb. water per hr. Discharge 
pres. ¥: Suction temperature 233 
deg. F. °%00 . estinghouse motors. 


Boiler Feed Pump—i, Ingersoll-Rand_turbine 
driven with Westinghouse turbine. Turbine, 
14,000 Ib. steam per hr. at 650 psi. ga., 825 


deg. F. Exhaust at 25 psi. abs. to deaerator 
pump. 375,000 lb. of water per hr. Discharge 
ee 1020 psi. ga., suction temperature 233 
eg. 


Low-Pressure Heater—2, Ingersoll-Rand motor 
driven centrifugal drip pumps. 50 gal. per min. 
Water at 177 deg. F. Pumps condensate from 
low pressure heater back into the system at 
approximately elevation +15. 


Condensate Pump—2, Foster Wheeler motor 
driven horizontal ee 440 gal. conden- 
sate per min. at 90 deg. 


Condensate Return Pumps—2, Ingersoll-Rand 
steam turbine driven, 1200 gal. per min. at 
100 deg. F. condensate; 2500 Ib. per hr. of 
steam at 250 lb. per sq. in., 600 deg. F. Pump 
condensate from old station to the new deaer- 
ators. 


Drip Tank Pumps—2, Ingersoll-Rand motor 
driven, horizontal, centrifugal, 25 gal. per min. 
of water at 210 deg. 


Distilled Water Pumps—2, Ingersoll-Rand mo- 
tor driven, horizontal, centrifugal, 60, 600 gal. per 
min. condensate at Pump con- 
densate from the Re... water tank located 
at elevation—15 ft. to the condensate tank 
located on the roof at elevation +115 and to 
the deaerator located in the pipe aisle at eleva- 
tion +35 ft. 


Boiler Water Recirculating Pumps—3, Hanki- 
son motor, driven, ee, moe al. 15 
gal. per min. at 508 deg. F., 100 ft. hd. Static 
pace head +2140 ft., eatis ll head 
+2142 ft. Recirculate boiler water from the 
continuous blow-down on the boiler drum 
through chemical bottle into the boiler feed line 
near boiler feed nozzle. 


Service Water Pumps—2, Sterling Pump Corp., 
motor driven, vertical. 000 gal. per min. 
Water temperature average 60 deg. F. each. 
150-hp. Westinghouse motors. Pumping water 


to the service water tank located at elevation 
+86 ft. 


Twin Strainers—2, Elliott_Co., 2000 gal. per 
min. each compartment. Strainers installed in 
the service water pipe line between service 
water pumps and service water tanks. 


Rotary Selt-closning Strainers—2, Blackburn- 
Smith, 2000 gal. per min. each. "Strainers in- 
stalled in the service water pipe line between 
service water pumps and service. 


Sump Pumps—2, Sterling motor driven, ver- 
tical, centrifugal, 500 gal. per min. at 70 deg. F 
Discharge from the main sump to the main 
discharge tunnel at elevation —1. 


Elevator Sump Pump—1, Sterling motor driven, 
—. ee, 20 gal. per min. at 70 deg. 


Cooling hag Rein gagrin Ingersoll-Rand mo- 
tor driven, horizontal, centrifugal for fan bear- 
ing. 50 gal. per min. at 70 deg. F. 


Sump Pump—1, Sterling motor driven vertical 
we coal hopper, 20 gal. per min. at 
0 deg. F., 20 ft. hd. 


Sluicing Pumps—2, Ingersoll-Rand motor driven 
horegeel, centrifugal. 1000 gal. per min. of 
water at 70 deg. F. 75-hp. estinghouse mo- 
tors. 


Turbo-Generator—1, 25,000 kw. Allis-Chalmers 

condensing type with 4 bleed points, 240,000 

lb. steam per hr. at 650 psi. ga., 825 deg. 
1 v., 3600 r.p.m. direct connected tee: 
100 kw., 200 v. 


Turbo-Generator—1, Pye: kw. Allis-Chalmers 
superposed type, 512,000 lb. steam per hr. at 
650 psi. ga., 825 deg. F., 11,000 v., 3600 r.p.m., 
direct connected cacher. 


Oil Coolers—2, Griscom-Russell closed type for 
25,000 kw. turbo- “generator oiling ¢ Sem 330 
gal. of water per min. at 85 d i 


ey Coolers—2, Griscom- bono saeath type for 
500 kw. turbo- -generator oiling orgtem. 200 
be of water per min. at 85 deg. 


Lubricating Oil Scouse Tanks—2, a Laval 
Separator Co., 3600 gal. each. (1 dirty oil 
tank—1 clean oil tank.) 


Exciter Set—1, Allis-Chalmers, duo drive, 300- 
kw. steam turbine, 400-hp. motor, 300-kw. d.c. 
generator. 


Generator Air Cooler—i1, Griscom-Russell 
closed type for 25,000 kw. turbo- —- 
1100 gal. of water per min. at 85 deg. 


Generator Air Cooler —1, Ginetias Russell 
closed type for 12,500 kw. turbo- ere: 412 
gal. water per min. at 85 deg. 


Oil Pumps—3, Ingersoll- ele Westinghouse 
motor driven. Transfer oil throughout purifica- 
tion and storage system. 


Condenser—1, Foster Wheeler, complete with 
air ejector. Total effective tube surface, 25,000 
sq. ft., 200,000 Ib. of condensate per hour— 
vacuum 28 in., 17,000 g.p.m. at 60 deg. F. 
circulating water. 


Condenser—2, Foster Wheeler motor driven, 
vertical circulating water pumps. 12,750 gal. 
per min. at 60 deg. F. water. 


Intake Water Screens—Chain-Belt Co., 
type. 

General Electric Co. electrical control board 
equipment, reactors, transformers, switches, 
breakers, etc. 


Air Compressors—2, Worthington motor driven. 
Compressed air supply for control equipment. 


Air Compressor—1, Fuller Co., motor driven. 
150 cu. ft. per min, at 100 psi. Station main 
compressed air supply. 


Vacuum Sweeping System—2, United States 
Hoffman Machinery Corp. 


Rotary Pumps—2, Sterling Pump Co., Delco 
motor a dane for delivering heating system re- 
turns, 


ating, Sonten Blowers—Ilg Electric Venti- 
lating 7 


Unit Heaters—Trane Co. 


Rotoclone Vertilator—American Air Filter Co. 
for coal handling system. 


Traveling Crane—1, Shaw-Box Co. Crane & 
Hoist Div., 75 tons with 15-ton auxiliary hook. 


Remote Valve Control—Philadelphia Gear 
Works, Limitorque. 


Piping Contract—Wm. A. Pope Co. Fabrication 
by Crane Co. Valves furnished by Crane Co., 
Edward Valve & Mfg. Co. and Manning, Max- 
well & Moore, Inc.; pipe insulation, Keasbey 
& Mattison Co. 


Rex 





der, all of which permits quick 
starting and ruggedness of con- 
struction. 

The 12,500-kw. non-condens- 
ing, high back-pressure (topping) 
unit is also of the impulse-reaction 
type, consisting of a Rateau stage 
followed by 10 reaction stages. 
All of the high pressure steam 
passes through the Rateau stage 
when carrying loads up to 10,000 
kw. For higher loads up to ap- 
proximately 12,700 kw., the steam 
by-passes the Rateau stage and 
enters the first stage of reaction 
blading. When the unit is carry- 
ing loads greater than 12,700 kw., 
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the steam by-passes the Rateau 
stage and first four reaction stages 
and enters the fifth reaction 
stage. This arrangement of stages 
and steam control proves to be the 
best solution for the work this 
unit is to do in the new station. 

The blading in both units is 
of a non-air hardening nickel- 
chrome steel which permits weld- 
ing of all shroud rings to the 
blade tips. The shroud rings are 
also of non-air hardening chrome- 
nickel steel material. The impulse 
row of blades on each unit has an 
integral shroud and the blades are 
welded at the shroud in groups 
of two. 


It is interesting to note that 
because of the small heat drop 
between throttle and exhaust of 
the non-condensing unit and the 
specific volume of the throttle 
steam, the total volume of steam 
to be handled by the throttle valve 
and regulating valves of this 
12,500-kw. unit is about the same 
as a 50,000-kw. unit designed for 
1250 psi. ga., 900 deg. F. at the 
throttle, and 200 psi. ga. at the 
exhaust. The volume of steam 
required by the non-condensing 
unit is also more than twice the 
volume required by the 25,000- 
kw. condensing unit. Because of 
the unusually large volume of 
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Fig. 11. Main control board for the two generators and feeder ties 


steam to be handled, the unit has 
two steam chests placed on oppo- 
site sides of the unit with a throt- 
tle valve and three admission con- 
trol valves with each steam chest. 

The non-condensing unit is 
equipped with a_back-pressure 
regulator to maintain constant 
pressure in the exhaust line that 
supplies the steam header of the 
existing condensing units. Serv- 
ing the condensing turbine is a 
direct flow type condenser with 
25,000 sq. ft. of surface consist- 
ing of Arsenical Copper tubes, ex- 
panded at both ends. Its auxil- 
iaries include a twin-element two- 
stage ejector, two condensate 
pumps, and a pair of vertical axial 
flow pumps for circulating water. 

Excitation for these generators 
is supplied by direct connected 
units and a supplementary exciter 
set consisting of a 300-kw. d.c. 
generator driven by either a 300- 
kw. steam turbine or an induc- 
tion motor of 400-hp. capacity. 

Lubricating oil used for the 
turbines is cooled in closed type 
coolers, two being provided for 
each unit. Also the generator air 
is cooled in units of the closed 
type requiring circulating water 
at a temperature not above 85 
deg. 

Current generated in this 
plant, except that used in the 
operation of the station, is deliv- 
ered by means of control switches 
through reactors to the old plant 
at the generator voltage. Here it 
is transformed and delivered to 
the various substations. 

This new plant has effectively 
reduced the overall fuel consump- 
tion per kilowatt-hour of the com- 
bined system output but an idea 
of what is expected from the new 
units may be gained from the heat 
balance summary of performance. 


CHICAGO, MARCH, 1942 


For the 12,500-kw. superposed 
unit, the engineers calculate a 
heat rate per kilowatt-hour of 
14,922 B.t.u. at full load, and for 
the 25,000-kw. condensing unit 
the heat rate is calculated at 12,- 
725 B.t.u. 

The Lake Road Generating 
Station was designed and con- 
struction supervised by Peter F. 


PUMPS FOR MAGNESIUM 


Near Boulder City, Nevada, a 
63 million dollar magnesium reduc- 
tion plant is now under construc- 
tion for Basic Magnesium, Ine. One 
of the important engineering fea- 
tures of this plant is the novel de- 
sign of six high capacity deep-well 
turbine pumps which will be used 
to provide the water needed by the 
plant. Each of these pumps, which 
were manufactured by the Peerless 
Pump Division of the Food Ma- 
chinery Corp., is mounted on steel 
piers extending 200 ft. out into 
Lake Mead, and is capable of de- 
livering 3800 gal. of water per min- 
ute, or a combined potential 
capacity of around 32 million gal. 
daily. 

Basic Magnesium, Inc., plans to 
have the Boulder Dam reduction 
plant deliver 112 million lb. of vital 
metallic magnesium a year. The 
processed metal, stronger and light- 
er than aluminum, will be used 
in the manufacture of airplanes, 
ships and other weapons. The 
plan is to mine the ore at Gabbs and 
Mead, Nevada, and truck it about 
200 mi. to the reduction plant, 
which had to be located near Boul- 
der Dam for several reasons. The 
plant needs 196 thousand kw. of 
cheap power and 9 million gal. of 
water daily. The power is available 
only at Boulder Dam Power House 
and the only water source in the 


Fig. 12. Feeders and auxiliary transformer control board in 


main control room 


Loftus, consulting engineer of 
Pittsburgh, Pa., who furnished 
data regarding the plant, photo- 
graphs and drawings used in the 
preparation of this article. The 
entire project is supervised and 
operated by the Department of 
Public Utilities of the City of 
Cleveland, Ohio, with J. A. Freund 
as Chief Engineer in charge. 
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whole dry area is Lake Mead 
formed by the same dam. 

Each of the six pumps is driven 
by a 400-hp. vertical hollow shaft 
motor and is capable of delivering 
up to 3800 g.p.m., operating under 
heads as high as 390 ft. Each pump 
calls for 200 ft. of eduction pipe, 
18 in. in diameter, with a %-in. 
wall, and is equipped with a 
2 15/16-in. drive shaft extending 
from the pump head to the im- 
pellers submerged in the lake. 

To anticipate and compensate 
for the maximum rise and fall of 
the lake, these pumps are to be 
placed on steel piers which will ex- 
tend 200 ft. from shoreline into the 
lake. Engineers discovered that 
this departure from the slower and 
more expensive methods will cut 
both time and construction costs. 

Selection of the above pumps 
by the Basic Magnesium Corp. fol- 
lowed closely the installation of 30 
large Hydro-Foil propellor type 
pumps by the Dow Chemical Co. 
in its magnesium plant at Hous- 
ton, Tex. Individually these Dow 
pumps deliver up to 100,000 g.p.m. 
against heads of up to 60 ft. and 
are being used in Dow’s process of 
extracting magnesium from sea 
water. This was the process that 
earned Dow the 1941 Chemical 
Award for the outstanding 
achievement of the year. 
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COAL HANDLING CHANGES CUT COSTS 
AND INCREASE CAPACITY 


River improvement program .makes available river borne 
coal from three additional districts. New storage and 


[N 1930 Congress authorized the 

improvement, by means of locks 
and dams, supplemented by dredg- 
ing, to provide a 9 ft. channel in 
the Upper Mississippi River from 
Minneapolis, down to the mouth 
of the Missouri River, a short dis- 
tance above St. Louis. Navigation 
locks constructed are of modern 
design, 110 ft. wide by 600 ft. 
long or of ample size to lock 
through a tow boat with four 
2250 t. capacity barges. 

These improvements had pro- 
gressed sufficiently so that by 
1940, Upper Mississippi River 
transportation had increased in 
large volume and it was apparent 
that it was not only feasible but 
offered, particularly for bulk com- 
modities, attractive savings in 
transportation costs. The Inter- 
state Power Co., operating a 37,- 
500-kw. steam plant located on 
Peosta Slough, a navigable arm 
of the Mississippi River at Du- 
buque, Ia., became interested in 
the savings that might be made 
by obtaining river borne coal and 
instituted a study to investigate: 
possible sources of coal; river lo- 
eation of barge loading facilities ; 
handling facilities that would be 
required; the investment that 
would be necessary; and the sav- 
ings that could be made. 

It was recognized that even by 
supplementing receipts of river 
borne coal with rail shipments it 
would not only be necessary to 
increase yard coal storage capac- 
ity with the 8 mo. seasonal coal re- 
ceipts by river, but it would be 
necessary to increase coal storage 
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facilities quadruple storage capacity in same 


area; eliminates oxidation and spontaneous combustion; 
provides adequate reserve; and increases station operating 
efficiency 4 per cent when using all coal from storage 
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capacity as a protection to serv- 
ice. With the increase in fuel con- 
sumption that had occurred in the 
past few years, improved coal 
handling facilities were also re- 
quired. 

Additions required were de- 
cided upon, work was started 
early in 1941, and the first tow 
of three 1250 t. barges were re- 
ceived June 16, 1941. Prior to 
the installation of facilities for 
handling river borne coal, all coal 
had been received in hopper bot- 
tom ears by rail. The portion re- 
quired for immediate use was 
dumped into a track hopper feed- 
ing a skip hoist that elevated the 
coal to a belt conveyor for dis- 
tribution in the plant bunkers. 

Coal not required for immedi- 
ate use was placed in the storage 
yard by a locomotive crane with 
a 1 yd. clamshell bucket. Such 
coal as could not be removed from 
the ears by the clamshell bucket 
was dumped into the plant hopper 
after switching the cars. Coal 














Fig. 1. Layout of the coal storage area showing the location of the power plant, tracks, 
hopper and dock. Each pile cluster consists of 45 ft. piles driven to El. 607.0, wrapped 12 in. 
below the top with four turns of 34 in. cable with Crosby clips and stapled to the piles 
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was reclaimed from storage for 
use by the locomotive crane using 
hopper bottom cars which were 
switched to the plant for use. 
When coal was received by rail 
only, and handled to and from 
storage by the locomotive crane, 
it was necessary to have a number 
of tracks running through the 
storage yard for operation of the 
locomotive crane in storing and 
reclaiming. 

In storing coal in this manner 
the following conditions were 
present: 

1. There was excessive segre- 
gation, with the larger sizes sep- 
arating and collecting at the bot- 
tom and sides of the piles. This 
segregation permitted air infil- 
tration and circulation, causing 
oxidation and spontaneous com- 
bustion, with, at times, serious fire 
loss. 

2. With the limited coal stor- 
age yard at Dubuque (further re- 
duced by the space occupied by 
railroad tracks) the safe storage 
capacity without danger of firing 
was limited to 10,000 to 12,000 t. 
of coal. This was only about 1 mo. 
supply, and hardly sufficient pro- 
tection to insure a continuous 
coal supply during strikes and 
other possible interruptions. Also 
full advantage could not be taken 
of unusual market conditions, 
which might make it desirable to 
purchase tonnage in excess of nor- 
mal requirements. 

3. The oxidation of the coal 
in storage, even for short periods 
and without the presence of any 
firing or excessive heating deteri- 
orated the burning characteristics 
of the coal so that the plant ca- 
pacity and efficiency when burn- 
ing storage coal was somewhat 
reduced. © 

4. There was apparently no 
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Fig. 2. General view of the dock looking south down Peosta Slough toward the Mississippi 
and showing the wood trestle, pile clusters and cinder fill. 


degradation in size with the above 
method of handling and storing 
coal. As the Dubuque steam plant 
uses screenings or carbon sizes 
exclusively in stokers and pulver- 
ized coal equipment, however, 
moderate degradation may be of 
some advantage particularly in 
the pulverized fuel burning units. 

5. With present coal prices 
and freight rates, the most eco- 
nomical source of coal was limited 
to two mining districts. 

With the decision to use river 
borne coal at Dubuque, a trestle 
was built extending from the coal 
yard into deep water in Peosta 
Slough. This trestle consists of 
a two-span standard railroad 
trestle and four light spans used 
for construction purposes. These 
were later filled with cinders. This 
trestle is at an angle to the 9 barge 
mooring pile clusters so that while 
unloading barges it is only neces- 
sary for the crane to make a 120 
deg. swing. A fill was made on 
the south side of this trestle, on 
which barge coal is unloaded and 
the main side track which paral- 
lels, and is adjacent to, the power 
plant building was extended 180 
ft. to the end of the trestle. 


New Equipment 

All other side tracks in the 
coal storage yard (formerly used 
by the locomotive crane for stor- 
ing and reclaiming coal) were re- 
moved, with the exception of one 
track which was shifted to parallel 
the previously mentioned track 
and was connected with it at both 
ends of the yard. 

The following equipment was 
purchased: 1, 80 hp. Diesel Cater- 
pillar tractor with power takeoff ; 
1, Le Tourneau scraper, 8.2 cu. yd. 
struck, 11 cu. yd. heaped; 1, 50 t. 
capacity hopper bottom steel rail- 
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road car; 1, 2 cu. yd. light weight 
clamshell bucket; and 1, Farmall 
tractor with a bulldozer blade. 

Provision was made to install 
an outdoor track hopper with a 
conveyor discharging to the pres- 
ent skip hoist loading hopper and 
another conveyor to discharge coal 
received by rail direct to yard 
from where it will be distributed 
to storage by tractor-scraper. This 
new hopper is of sufficient size and 
arranged so that the scraper can 
discharge coal into it either from 
storage or direct from the barge 
for plant use without crossing 
railroad tracks. 

River borne coal is received 
in coal barges of 800 to 1250 t. 
capacity. These barges are moored 
to the pile clusters at the end of 


the trestle and are unloaded onto 
the cinder fill at the south side of 


the trestle by the locomotive 


crane, formerly used for handling 
rail coal. This crane is now using 
the 2 yd. capacity clamshell 
bucket in place of the 1 yd. bucket 
previously used for rail and stor- 
age coal. Normally coal is being 
handled at an average rate of 
85 t. per hr.; with a maximum 
rate of over 100 t. per hr. 


Bulldozer Cleans Barges 


Coal in the bottom of barges 
is pushed into windrows by the 
small “Farmall” tractor bulldozer 
so that the clamshell bucket can 
pick it up in full or nearly full 
bucket loads. This bulldozer elim- 
inates all hand labor in cleaning 
barges. 

The tractor drawn scraper 
(which is self-loading and un- 
loading) picks up the coal from 
the cinder fill taking it to the 
storage yard where it is dis- 
charged in thin layers. Succes- 
sive trips of the tractor-scraper 
over the storage pile builds it up 
to any desired height and com- 
pacts it to increase the weight of 
the coal in storage from approx- 
imately 50 to 60 Ib. per cu. ft. 
This increase in density increases 
the storage capacity and excludes 
air to prevent spontaneous combus- 
tion and surface oxidation. 

During the past navigation 
season and due to the outdoor 
hopper not being in service, the 
50 t. capacity ear has been loaded 
with coal direct from barges and 


Fig. 3. View from the power plant roof showing two empty 1250 t. barges, the locomotive 
crane and tractor scraper. The coal storage area extends into the foreground 
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switched to the plant for use. This 
ear has also been used for trans- 
porting coal from storage to the 
plant. ; 

With the methods and equip- 
ment now being used for handling 
both rail and river borne coal, 
we have the following improved 
conditions: 

1. During the past summer 
and fall when more than three 
times the previous normal ton- 
nage was stored there was only 
one case of heating, and this did 
not result in actual firing. This 
one case occurred on the edge or 
slope of a pile where the coal had 
not been compacted and the con- 
dition was corrected by running 
the tractor over the hot spot and 
packing the coal. No further heat- 
ing was apparent, temperatures 
are below normal throughout the 
storage piles and consequently we 
believe that firing in storage has 
been completely eliminated. 

2. Effective ground storage 
area has been increased by re- 
moval of trackage formerly used 
by the locomotive crane. Storage 
capacity has been further in- 
creased by filling the space, over 
the angle of repose at the sides 
of the coal piles as placed by the 
erane. Storage capacity has been 
increased 20 per cent per cu. ft. 
by compacting the coal and in- 
creasing the density. The total 
of these changes has increased the 
safe storage capacity to 45,000 t. 
of coal. 

3. Elimination of surface ox- 
idation of coal in storage has in- 
creased the station capacity when 
operating the station with 100 per 
cent coal from storage. This im- 
provement has been demonstrated 
this winter when on a number of 
occasions, increased loads were 
carried with 100 per cent storage 
coal. 

4. With surface oxidation elim- 
inated, and no reduction in heat- 
ing value of coal due to being in 
storage, there is an increase in 
sustained station operating effi- 
ciency of approximately 4 per cent 
when using storage coal. 

5. We have not been able to 
determine any appreciable advan- 
tage or disadvantage from what 
slight size degradation that may 
occur with the river borne coal 
or method of handling. 

6. There has been a reduction 
both in the delivered cost of coal 
and in handling expense. 

7. River transportation has 
made coal economically available 
from three additional districts, 
giving further protection to coal 
supplies. 
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DISK VIBRATION 
IN TURBINE WHEELS 


Critical speeds of steam turbines are directly related to 
disk vibration and a study of these phenomena reveals the 
necessity of testing each turbine wheel design to insure 
the elimination of disk vibration at the running speed 


BY F. G. HENSEL 
Engineering Department 
De Laval Steam Turbine Co. 


P,ARLY steam turbines with rel- 

atively small wheels and short 
buckets, experienced no difficulties 
from vibration of these parts. As 
capacities were increased, however, 
larger, thinner wheels, longer 
buckets and higher tip speeds were 
used and vibration of the wheel 
disk became recognized as a cause 
of serious fatigue or rubbing, 
which could result in ultimate fail- 
ure of the disk or buckets. It was 
also found that at several critical 
speeds disk vibration could easily 
be built up to a dangerous reson- 
ance. Furthermore, at all critical 
wheel speeds above the lowest, the 
vibration reactions were so bal- 
anced that no evidence of the vibra- 
tion appeared in the shaft or other 
parts outside the rim itself. Failure 
of a wheel running at one of these 
critical speeds, would depend upon 
other variable factors, such as the 
internal stresses in the disk, the 


amplitude of vibration, the tight- 
ness of the bucket fastenings, or the 
broadness of the resonance. 

The most prominent form of 
vibration in a disk is a wave motion 
in the rim and from the principles 
of wave motion it follows that there 
are two identical wave trains mov- 
ing around the rim of the disk in 
opposite directions. When two 
stones are thrown into a pond, a 
series of standing waves are formed 
where the two systems of ripples 
meet. Likewise, the superposition 
of two equal and opposite waves in 
the rim results in a series of stand- 
ing vibrations, with stationary 
nodal or quiet points between them, 
as shown in the sketch and diagram 
in Fig. 2, wherein, for clarity, the 
wave form is shown greatly exag- 
gerated and are the near side of the 
wheel only. 

As may be seen, one complete 
wave length includes two nodes; 


Fig. 1. Turbine wheel undergoing static disk vibration induced by a small unbalanced air 
turbine mounted on the rim. At critical frequencies sand sprinkled uniformly over the wheel 
collects at the stationary portions of nodes 
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Fig. 2. Standing waves in wheel disk; shown 
greatly exaggerated and on front side of 
disk only 


therefore the number of nodes is 
even, 2, 4, 6 or more, and for each 
node there is another diametrically 
opposite. Each nodal system, that 
is, each number of nodes, has its 
own characteristic natural fre- 
quency, the greater the number of 
nodes, the higher the frequency 
and the less easily the vibration 
is excited. In a two-nodal system, 
the two diametrically opposite de- 
flections take place in opposite 
directions, thereby creating a cou- 
ple on the shaft. In all other nodal 
systems the deflections in one direc- 
tion equal those in the opposite 
direction and vibration cannot be 
detected outside the wheel itself. 


Wave Motion in Rotating Wheel 


In a rotating turbine wheel one 
of the two opposite wave trains 
moves forward and the other back- 
ward with respect to the rotation 
of the wheel and if the wheel ro- 
tates at the same speed as the back- 
ward traveling wave, this wave will 
stand still in space. Under these 
conditions the vibration is most 
easily excited and maintained, and 
this is the critical speed of the 
wheel for that particular nodal fre- 
quency. 

When a wheel rotates at the cri- 
tical speed for the 2, 4, 6 or 8 nodal 
vibration, the wave form may be 
excited by a very small force at one 
spot, either pulsating or steady, 
such as a slight inequality in steam 
velocity from nozzle to nozzle, due 
to minute variations in nozzle shape 
or angle. Ten-nodal or higher vi- 
brations are less easily excited and, 
by reason of their smaller ampli- 
tudes, are not usually serious. 

In order to be free from dan- 
gerous disk vibration in service, 
every turbine wheel should be so 
designed that its lowest critical 
speed is higher than the maximum 
running speed. In the design of De 
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Laval turbines a systematic proce- 
dure is followed for each new tur- 
bine wheel design to insure the 
elimination of disk vibration, in- 
cluding the use of a large accumu- 
lation of experimental data, elab- 
orate calculations of natural fre- 
quency, and measurement of the 
vibration characteristics of the 
finished wheel. 


Determination of Frequencies 


The various nodal frequencies 
can easily be measured in a sta- 
tionary wheel by exciting the rim 
with a pulsating force of known 
frequency and counting the nodes 
formed in a layer of water or sand 
spread over the wheel. These nodal 
frequencies in a stationary wheel 
are referred to as ‘‘standing”’ fre- 
quencies. In a rotating wheel, the 
same nodal frequencies will ordi- 
narily be from 10 to 20 per cent 
higher, due to the stiffening effect 
on the wheel of centrifugal force. 
These are called the ‘‘running’’ 
frequencies. 

All De Laval wheels are de- 
signed to run below the lowest 
standing frequency, thereby allow- 
ing a reasonable margin of safety 
below the lowest running frequency 
which exists under operating con- 
ditions. The standing frequencies 
are calculated from potential and 
kinetic energy equations. The ac- 
tual standing frequencies of the 
finished wheel are then measured 
as described above, using a small 
air turbine vibrator with an unbal- 
anced wheel as the exciting force. 
The speed of the vibrator corre- 
sponding to each nodal frequency 
is read on a tachometer as the nodal 
patterns appear on the surface of 
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Fig. 3. A typical vibration frequency curve 


the water film or in the sand, as the 
case may be, water giving the bet- 
ter pattern, particularly at higher 
frequencies. Figure 1 shows a six- 
nodal pattern in sand, which is 
more easily photographed. 

When the standing frequencies 
for the various nodes have been 
measured, the corresponding criti- 
eal speeds of the wheel are found 
from the simple relation, critical 
speed equals nodal frequency di- 
vided by half the number of 
nodes, i. e., by the number of 
nodal diameters. This relation may 
be illustrated by the following ex- 
ample: 

Consider a stationary wheel vi- 
brating in a standing six-nodal sys- 
tem at a frequency of 300 cycles 
per sec. The traveling waves, in 
making one revolution of the rim, 
pass through six nodes or three 
complete wave lengths, correspond- 
ing to three cycles . Hence the rota- 
tional speed of the wave is 300 + 3 
or 100 revolutions per sec., which 
as previously shown, is the critical 
wheel speed. 


Nodal Frequencies Plotted 


A graphical method of plotting 
the nodal frequencies and their cor- 
responding critical wheel speeds is 
shown in Fig. 3. The intersections 
of the radial lines with the ordinate 
of one-nodal diameter marks the 
ratios of nodal frequencies to num- 
ber of nodal diameters, that is, cri- 
tical wheel speeds. In this case, 
the third or lowest critical speed is 
considered the upper limit of safe 
running speed, and this limit of 
safe speed, which is based on the 
standing frequency for six nodes, 
provides a margin of 10 to 20 per 
eent under the running critical 
speed which will actually exist in 
operation. 

Every new wheel, however 
slightly it may differ from previous 
designs, is, following final inspec- 
tion, routed to the disk vibration 
test where it is put through a thor- 
ough vibration analysis to check its 
conformity to designed characteris- 
ties and to insure freedom from 
dangerous disk vibration in opera- 
tion. Once the vibration character- 
isties of a particular wheel design 
have been established, all wheels 
carrying the same design symbol 
number may be considered as hav- 
ing identical characteristics, with 
only negligible variations. 

Salt and dirt deposits on the 
nozzles and buckets of turbines 
reduce both the turbine capacity 
and efficiency. 
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Protection of boiler metal from corrosion and embrittlement 
necessitates a careful control of the acidity and alkalinity 
of the boiler water. These conditions are best indicated 
by determining the pH value, the meaning of which and 
the methods of measurement are defined and explained 


Acidity and Alkalinity Measurements 


CONDITIONING of boiler water 

whether by external, internal 
or a combination of methods should 
result in maintaining clean evapo- 
rating surfaces in the boiler, pro- 
tection against general corrosion, 
pitting and inter-crystalline crack- 
ing. The water must be in such a 
condition that the boiler will de- 
liver an adequate supply of pure 
dry steam. Rate of blow down 
must be held at an economical fig- 
ure. Boiler feedwater should be 
low in total solids, particularly 
scale formers and silica. It should 
be alkaline but not in too great an 
excess. Regulation is frequently 
accomplished by return of blow- 
down water to the feedwater. Both 
oxygen and carbon dioxide should 
be removed as far as possible. 

Water in the boiler should be 
relatively free from hardness in all 
cases and in high pressure boilers 
hardness should be entirely absent. 
The water should be alkaline with 
a minimum pH of about 10.5. The 
upper limit for pH will depend on 
the method of treatment. 

To obtain these desirable condi- 
tions of boiler water, one of the 
chemical problems which must be 
solved by the operator is the con- 
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trol of the acidity and alkalinity 
of the water. This, of course, is 
done by the introduction of suit- 
able chemicals but if conditions are 
to be kept reasonably accurate, the 
operator must be provided with 
means for indicating the degree of 
acidity and alkalinity which will 
act as a guide to direct him in sup- 
plying the proper amount of treat- 
ment. He must know the pH value 
of his boiler water as it changes 
from hour to hour. 

Titration and test papers were 
the methods commonly used by 
chemists to determine acid and 
alkali conditions prior to. the in- 
troduction of the pH method which 
showed how rough and inaccurate 
previous methods had been. The 
pH method placed control of acid- 
ity and alkalinity on a definite 
scientific basis and enabled the 
chemist to express acidity and al- 
kalinity in numerical values, which 
can be recorded and duplicated at 
any time by the same or different 
workers. 


Meaning of Term pH 
The pH scale is used to denote 
intensity of acidity and alkalinity. 
In order to make accurate deter- 
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minations of intensity of acidity 
and alkalinity it is not necessary 
to know the exact scientific mean- 
ing of the term pH. The numbers 
0 to 14 are used to express pH 
values, that is, intensity of acidity 
and alkalinity. The value pH 7.0, 
halfway between 0 and 14, is the 
neutral point; that is a solution 
having a pH of 7.0 is neither acid 
nor alkaline. The numbers below 
7.0 denote acidity, intensity of acid- 
ity increasing as the numbers de- 
crease. Thus a solution of pH 6.4 
is very slightly acid, one of pH 4.6 
is much more intensely acid. The 
numbers between 7.0 and 14.0 are 
used to denote alkalinity, the in- 
tensity of alkalinity increasing as 
the numbers increase. The num- 
bers represent absolutely definite 
degrees of acidity and alkalinity 
and therefore a statement such as 
‘‘acidify to pH 5.6’’ or ‘‘make 
alkaline to pH 9.4’’ has a very 
definite meaning which cannot be 
expressed by the terms ‘‘slightly 
or strongly acid or alkaline’’ which 
were commonly used prior to the 
adoption of pH control methods. 

Change in pH represents a 
much larger change in intensity of 
acidity or alkalinity than would be 
expected from the pH values since 
a change of 1.0 pH unit represents 
a change of 10 in intensity of acid- 
ity. This is clearly shown in Table 
I in which pH 7.0 is given a value 
of 1. 

These figures show that a mate- 
rial having a pH of 5.0 is 10 times 
as intensely acid as one having a 
pH of 6.0. A pH of 4.0 likewise 
indicates 10 times the intensity of 
acidity of pH 5.0. Therefore a 
material of pH 4.0 is 100 times as 
acid as‘one of pH 6.0. A similar 
relation holds for alkaline mate- 
rials. 
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Titration gives total acidity or 
alkalinity while pH determinations 
give the intensity of acidity and 
alkalinity. The difference can be 
illustrated by considering the three 
acids hydrochloric, acetic and 
boric. Hydrochloric is a strong 
acid, acetic a much weaker acid 
and boric a very weak acid. 

Titration of 0.1 N solutions of 
the three acids shows they have the 
same total acidity, that is the same 
amount of 0.1 N alkali is necessary 
to neutralize all of them. However, 
the intensity of acidity of 0.1 N 
solutions of these acids is roughly 
in the proportions 15,000 : 200 : 1. 
These proportions expressed as pH 
values are hydrochloric pH 1.0, 
acetic pH 2.9, borie pH 5.2. . 

Similarly titration of 0.1 N 
solutions of sodium hydroxide, so- 
dium carbonate and sodium bicar- 
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Fig. 2. Arrangement of tubes when making 
color comparison 


bonate shows all three to have the 
same total alkalinity. However, the 
intensity of alkalinity is roughly in 
the proportions 16,667 : 667 : 1 
and their pH values are 13.0, 11.6 
and 8.4 respectively. These exam- 
ples clearly illustrate the value of 
pH control and the impossibility 
of controlling intensity of acidity 
and alkalinity by titration. : 


Methods of Determining pH 


There are two general methods 
for determining pH, the electro- 
metric and the colorimetric. In the 
electrometric method the pH is de- 
termined by measuring with a po- 
tentiometer the voltage developed 
by two electrodes, both in contact 
with the solution. The voltage 
of one electrode is fixed and known 
(calomel half-cell) ; the voltage of 
the other varies with the pH of the 
sample. Three variable electrodes 
may be used, hydrogen, quinhy- 
drone or glass. 

The fundamental method is 
based on the use of the hydrogen 
electrode, a platinized electrode 
saturated with hydrogen gas. All 
other methods, whether electro- 
metric or colorimetric, are second- 
ary. While the hydrogen electrode 
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is the standard method, it is not 
practical and other types of elec- 
trodes are usually used for pH 
control. Each has its advantages 
and disadvantages, but the most 
practical type now available is the 
glass electrode. 

Colorimetric pH determinations 
are based on the assumption that 
when equal quantities of an indi- 
cator are added to equal quantities 
of solutions which have the same 
pH value, identical colors will be 
produced. While this is not strictly 
true it may be considered as cor- 
rect for general discussion. 

An indicator is a substance that 
gives different colors or shades of 
color at different pH values. Thus, 
phenol red changes from yellow at 
pH 6.8 to a deep red at pH 8.4; 
that is if phenol red is added to 
a solution having a pH of 6.8 it 
will give this solution a yellow 
color. If added to another solution 
of pH 7.0 it will give a somewhat 
redder shade of yellow. If added 
to other solutions having pH values 
of 7.2, 7.4, 7.6, ete., the amount of 
red color will increase progressively 
until at pH 8.4 the solution will 
have a deep red color. Therefore, 
if phenol red is added to any solu- 
tion having a pH value between 
6.8 and 8.4, the pH of that solution 
is determined by observing the 
color obtained. 

Phenol red covers only a lim- 
ited part of the pH scale but other 
indicators are available for other 
parts. Thus bromeresol green cov- 
ers the range pH 3.8-5.4, brom- 
thymol blue pH 6.0-7.6, ete. A 
complete list of indicators which 
cover the pH scale 0.2 to 13.6, with 
their pH ranges and color changes, 
is given in Table II. 

It will be seen that some indi- 
cators have more than one useful 
range. Thus cresol red shows a 
color change from yellow at pH 7.2 
to red at pH 8.8 and a second color 
change from red at pH 0.2 to yel- 
low at pH 1.8. Between pH 1.8 
and 7.2 there is no change, the color 
remaining yellow. Similarly meta 
eresol purple covers two ranges, 
pH 1.2-2.8 and pH 7.6-9.2 respect- 
ively. 

In testing a material of un- 
known pH it is best first to make 
an approximate determination .to 
show whether the material being 
tested is acid, alkaline or neutral. 
For making accurate pH deter- 
minations color standards for the 
various indicators are required. 
For example a set of bromcresol 
green standards consists of 9 sealed 
ampoules containing solutions rep- 
resenting the colors given by this 


indicator at pH 3.8, 4.0, 4.2, 4.4, 
4.6, 4.8, 5.0, 5.2 and 5.4. 

In all test outfits devised by the 
author the 9 standards alternate 
with ampoules of distilled water 
and both are contained in molded 
plastic slides like that shown in 
Fig. 1. Suppose that the approxi- 
mate determination showed the 
pH of the material to be within the 
range of bromecresol green. The 
exact pH is determined by compar- 
ing the sample with the bromcresol 
green standards and reading the 
pH from the values on the slide. 


If the materials being tested are 
absolutely clear and colorless ac- 
curate determinations can be made 
by comparing the test sample di- 
rectly with the color standards, as 
outlined above. Most solutions en- 
countered in actual practice are, 
however, somewhat turbid or col- 
ored or both. Therefore when an 
indicator solution is added to such 
a material the resulting color will 
not match with the color standards 
which contain none of the color or 
turbidity of the sample. For this 
reason some sort of comparator is 
required. In fact all determina- 
tions should be made with a com- 
parator since the presence of even 
minute quantities of color or tur- 
bidity may cause considerable 
error or even make matching im- 
possible. 


Comparison with Color Standards 


In making a comparison with 
the color standards one of the 
ampoules of distilled water must 
always be in front of the middle 
test tube containing the indicator, 
that is, one of the white arrows on 
the slide must be directly above the 
arrow on the base. Two consecutive 
color standards will then be directly 
in front of the two tubes of test 
sample containing no indicator. 
This arrangement is illustrated in 
Fig. 2. 

AA, BB, CC represent the three 
slots in the base and any three cor- 
responding slots in the color stand- 
ard slide. If we consider the color 


Table |. pH values and corresponding inten- 
sities of acidity and alkalinity 
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standards as consisting of distilled 
water and indicator only, which is 
permissible since they contain no 
turbidity and no color except that 
given them by the indicator, it is 
clear that one is looking through 
exactly the same materials—sam- 
ple, indicator, distilled water—in 
each case. This arrangement there- 
fore eliminates any effect of color 
or turbidity in the sample so that, 
when the proper color standards 
are in place, the color of the sample 
will match one of the color stand- 
ards or lie between the colors of 
two consecutive standards. 

Table II shows that the ranges 
of the various indicators overlap. 
Thus the values pH 6.0-6.8 are 
common to both chlorphenol red 
(pH 5.2-6.8) and bromthymol blue 
(pH 6.0-7.6), the values pH 6.8-7.6 
are common to both bromthymol 
blue and phenol red (pH 6.8-8.4), 
ete. It is therefore usually possible 
to make a test on any given sample 
with two different indicators and 
thus check results. Aside from the 
errors involved in the use of uni- 
versal indicators this is another 
advantage in using several indi- 
cators to cover a wide pH range. 
On the other hand the color 
changes of most indicators are more 
pronounced near the middle of 
their ranges than at either end. 
Therefore by choosing an indicator 
so that the determination falls 
somewhere near the middle of the 
range more nearly accurate results 
are usually obtained. 


Precautions to Eliminate Errors 

As previously stated the hydro- 
gen electrode is the fundamental 
method for pH measurements and 
all other methods whether electro- 
metric of colorimetric are second- 
ary. There is often a tendency to 
consider all electrometric methods 
such as the quinhydrone, glass and 
other electrodes as giving entirely 
accurate results also and to con- 
sider any differences between these 
and the colorimetric method as 
due to errors of the colorimetric 
method. Although this is far from 
being true there are a number of 
precautions which should be ob- 
served in making colorimetric pH 
determinatiuns. Certain sources of 
error will be obvious. For example 
both the sample and the indicator 
solution should be carefully meas- 
ured. 

The test tubes and vessels used 
for taking samples should be kept 
scrupulously clean and glassware, 
samples and indicator solutions 
should be protected from acid or 
alkaline fumes and from acid or 
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alkaline dusts such as alum, lime, 
ete. Pipettes should be replaced in 
the indicator vials immediately as 
they may be contaminated by lay- 
ing them on the work bench. 

Color standards must remain 
constant in shade and intensity for 
reasonable periods of time and they 
must match the colors produced by 
the indicator solutions in the test 
portion. All artificial standards 
such as paper, celluloid, glass, etc., 
must be made by matching them 
against liquid standards and the 
difficulty in doing this will be ap- 
parent. Liquid color standards are 
therefore the ideal ones for pH as 
well as for all other colorimetric de- 
terminations especially since with 
them one is always comparing the 
test sample with standards of 
a similar medium instead of with 
standards of a different material. 

Readings must be made by ordi- 
nary daylight or by the use of a 
standard daylight outfit. 

Each indicator shows definite 
eolor changes over a specific pH 
range which is usually about 1.6 
pH units. Beyond these limits 
there is practically no change in 
color. Therefore in no case should 
a match with the first or last stand- 
ard in any color standard slide be 
taken as an accurate determina- 
tion. In such cases the determina- 
tion should be repeated with an 
indicator covering a lower or 
higher part of the pH scale. 

Temperature affects the degree 
of ionization of salts, acids and 
bases as well as of water itself and 
this effect may be positive, negative 
or negligible. Since the pH of a 
solution depends on the degree of 
ionization of its constituents, the 
influence of temperature on pH is 
an important factor irrespective of 
the method employed, that is 
whether colorimetric or electro- 
metric. Determinations should be 
made at the same temperature in 
order to be comparable. A temper- 
ature of 25 deg. C. (77 deg. F.) is 
best, but for practical purposes 
variations between 20 and 30 deg. 
C. (68 to 86 deg. F.) are usually 
insignificant. The sulfonphthalein 
indicators are not influenced to any 
marked degree by moderate tem- 
perature changes but methyl or- 
ange and related indicators are 
very susceptible to such changes. 

Buffer action is the property 
possessed by some materials to 
resist change in pH by the addition 
of acids or alkalis or by dilution. 
This is due to the presence of weak 
acids or weak bases and their salts. 
Examples are mixtures of acetic 


acid and acetates, citric acid and 
citrates, carbonic acid and carbon- 
ates, mixed phosphates, ete. The 
strength of the buffer action de- 
pends on the total concentration of 
the acid and salt present, the ratio 
of salt to acid, and other factors. 
Buffer strength may therefore vary 
from highly buffered materials to 
completely unbuffered materials 
such as distilled water. 

In the power house, pH control 
methods have a number of applica- 
tions, the most important, as pre- 
viously indicated, being to. the 
maintenance of boiler water condi- 
tions, for this purpose as well as 
making pH determinations to pre- 


Table Il. Table of color indicators 








Indicators pH Range Color Changes 
Acid reser Red. 0.2— 1.8 Red-Yellow 
Acid Meta Cresol 

1.2- 2.8 Red-Yellow 


Purple - 
Benzo Yellow... 2.4— 4.0 Red-Yellow 


Bromphenol Blue 3.0-— 4.6 Yellow-Blue 
— 


Gre s 5. 
Methyl Red 4.4— 6. 
a 5.2- 6. 
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4 Yellow-Blue 
0 Red-Yellow 
8 Yellow-Red 
— 7.6 Yellow-Blue 
- 8.4 Yellow-Red 
8 Yellow-Red 


p 9.2 Yellow-Purple 
‘ 8.0- 9.6 Yellow-Blue 
Phihalein Rea, » i 2 Yellow-Red 
Acyl Red 
Parazo Orange. .11.0-12.6 Yellow-Orange 
Acyl Blue 12.0-13.6 Red-Blue 





vent corrosion by steam condensate 
and condenser cooling water, the 
indicators recommended are cresol 
red, phthalein red and acyl red. 

In air conditioning systems, it 
is important that the humidifying 
water be kept in a slightly alkaline 
condition in order to inhibit cor- 
rosion. Such treatment also serves 
to remove acid gases such as sulfur 
dioxide. For pH determinations in 
this service the indicator recom- 
mended is thymol blue. 

Corrosion of both galvanized 
and iron parts in contact with re- 
frigerating brines is best inhibited 
by holding the pH of the brine 
at 7.5 to 8.0 and treating the 
brines with 100 lb. of sodium 
dichromate per 1000 cu. ft. for the 
calcium brines and 200 lb. per 1000 
eu. ft. of sodium and mixed brines. 
The recommended indicator is phe- 
nol red. When no galvanizing is 
present, better protection of iron is 
secured at about pH 9.5 and the 
use of phthalein red as the indi- 
cator. 

With the recognition that there 
are practical methods of determin- 
ing pH values easily applied to 
industrial conditions, chemists and 
engineers will, no doubt, find many 
new uses for this scientific tool 
which enables close control of acid 
and alkali conditions. 
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FUEL OIL 


HEATERS 


Three articles dealing with the selection 
and operation of heaters for fuel oil. Part | 
deals with general considerations of oil 
characteristics and heat requirements, Part 
ll with practical considerations of heater 
selection and Part Ill with operation and 
maintenance and the effect of tube deposits 


By E. G. 


FUEL OIL heaters are usually 

needed to prepare either heavy 
crude or cracked fuel oil for 
pumping and proper atomization 
by bringing the viscosity within 
given limits, and, to provide effi- 
cient carburetion and subsequently 
complete combustion. Also, impor- 
tant secondary functionsareserved 
by the heating of the oil, for the 
combustion process is accelerated 
by the higher oil temperatures. The 
speed of this reaction depends on 
the temperature of the substances 
(oil and air) as well as the degree 
of fineness of the -globules of oil 
broken up from the free flowing 
liquid state. 


Roberts * 


necessary and desirable at the 
burner tip for proper combustion. 

Varying the oil temperature 
has a direct effect on oil viscosity. 
Low viscosity, at a given tempera- 
ture in the oil fuel gives better 
swirling in the swirl chamber of 
the mechanical atomizing burner 
with better spray characteristics 
for swift and more efficient com- 
bustion outside the burner tip. 
The magnitude of such viscosity 
changes varies considerably with 
the viscosity-temperature charac- 
teristics of the oils burned. 

An oil with a flat viscosity 
curve’ will cause less change in 
nozzle characteristics when the 


requires several nozzle sets for load 
variations although operators at- 
tempt to make small load variations 
by changing the oil pressure. 

A chart of viscosity versus 
temperature varies, depending on 
the properties of the fuel oil frac- 
tions or blended mixture. The vis- 
cosity-temperature relationship for 
fuel oils forms a family of curves 
of widely divergent character, as 
shown by Figs. 1 and 2. Thus the 
curve depicting the characteris- 
tic for the particular fuel oil in 
use should be obtained previous 
to making a heater selection. The 
relationship between Saybolt Uni- 
versal viscosity readings in sec- 
onds (See. Saybolt Universal or 
SSU) and the oil temperatures in 
degrees Fahrenheit are best shown 
by curves. 


1This effect, as well as other points 
brought out later in connection with 
viscosity temperature charts, is well 
illustrated by Fig. 6, p. 59 of the Octo- 
ber, 1940, issue of Power Plant Engineer- 
ing. While that particular chart is for 
lubricating oils, fuel oils act similarly. 
Data for preparing such curves can be 
found in practically any text book, or 
for a particular oil can be obtained from 
the oil dealer. Differences in the slopes 
of the curves in Fig. 2 are not readily 
discernible, both because of the small 
scale and the fact that all the oils_rep- 
resented have about the same slope. With 
lubricating oils the slope of the curve is 
measured by the viscosity index, a 
function of the viscosity at 100 and 210 
deg. F. The V. I. is described in the 
article referred to above in the October 
issue and may be calculated graphically 
by a chart which appeared on p. 88 of 
the May, 1940, issue. 





Preheating the air is considered 
as a further useful means or aid 
in producing rapid combustion re- 
action with attendant higher ef- 
ficiency. Better atomization means 
more effective intermixing of the 
oil mist with particles of air, thus 
securing a more combustible mix- 
ture with less excess air. The 
higher the proportion of inflam- 
mable mixture, the more probable 
the success in firing with com- 
plete burning of the combustion 
products. Thus high fluidity of the 
oil and high air temperature are 


oil temperature 
varies than an 
oil having a 
steeper viscosity 
gradient. This 
condition ap- 
plies particular- 
ly to mechan- 
ical atomization 
where the burn- 
ers have definite 
burning rates 
for a given noz- 
zle with a fixed 
orifice size. The 
fluctuating load 
on such burners 


* Formerly Associate Engineer, Power 
Division, Federal Works Agency, Wash- 
ington, D. C. 

Fig. |. (Left) Viscosity-temperature curves for five oils from dif- 
ferent fields plotted on rectangular co-ordinates. Figure 2 is the 
same data plotted on special paper to show the effect of the 
scales used on the shape of the curve. Both of these cover about 
the same range of temperature and viscosity to nearly the same 
dimensions. While oils from a given field display somewhat similar 
characteristics, oils from the same geographical location, say Mex- 
ico or California, display widely divergent characteristics. The oils 
above should not, therefore, be considered typical of any area, but 
simply five samples selected at random to give good separation of 
the curves over the viscosity range of from about 50 to 750 sec. 
Saybolt Universal 


Fig. 2. (Above) The same data as in Fig. | 
A. S. T. M. paper? desianed to give a straight line. This is advan- 


lotted on special 


tageous because it enables the complete curve to determined 
from readings at two temperatures. It should be noted, however, 
that the curve is straight only in the range in which the oil is a 
liquid, normally the range between the initial boiling point and the 
cloud point. In the curves above the solid lines represent the range 
of actual test data, the dotted portions a continuation of the lines 


TEMPERATURE, DEGREES FAHRENHEIT in order to extend the curves to the edges of the paper 
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Inasmuch as the relationship is 
logarithmic, the data when plotted 
on rectangular co-ordinates as in 
Fig. 1 shows a decided curve, 
Using a logarithmic scale for the 
viscosity values, and with an 
arithmetric scale for the tempera- 
tures, results in a closer approxi- 
mation to a straight line. On con- 
ventional log paper, the lines are 
straight except in the high tem- 
perature region. To correct this a 
special paper? slightly distorted in 
the low viscosity region has been 
developed, and the data plotted on 
this, as in Fig. 2, results in straight 
lines over the liquid range. 

Curves on rectangular co-ordi- 
nates, Fig. 1, are useful in indicat- 
ing the temperature at which ad- 
ditional heating will provide very 
small additional reduction of vis- 
eosity: The straight line curves, 
Fig. 2, are useful because of the 
facility with which an entire curve 
can be determined or plotted from 
only two viscosity - temperature 
readings. 

Heating the oil is accomplished 
by pumping it through a heater 
which is maintained at high tem- 
perature by medium pressure sat- 
urated steam which condenses and 
gives up its latent heat, or, by the 
use of hot water or electricity as 
heating agents. With steam, the 
usual choice, the heater element 
includes: tubes, straight or coiled, 
providing the heating surface of 
contact for oil; tube sheets, outer 
shell, headers and fixtures, de- 
pending on the layout of the 
heater arrangement. 

Broadly speaking, heater se- 
lection requires a proper balance 
between the specific maximum 
range of operating load require- 


2 These papers, described in A.S.T.M. 
Standard D 341-39, are available in four 
types and may be obtained from the 
American Society for Testing Materials, 
260 S. Broad St., Philadelphia, Pa. 
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PIPE WALL * 
Fig. 3. Diagrams illustrating the velocity dis- 
tribution within the tubes of an oil heater 
under different conditions. Top, for isothermal 
conditions in circular pipe. Bottom, distor- 
tion caused by heating and cooling. The 
three numbered curves are: 1, isothermal 
flow, (laminar). 2, fluid heated, begins 
turbulent flow. 3, fluid cooled, extends 
laminar flow 
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ments, imposed on a given fuel oil 
of definite specifications, and a 
heat exchanger proportioned so as 
to maintain good heat transfer 
conditions continuously with low 
first cost and operating economy. 
Much of the real problem of heater 
selection is focused ,on the deter- 
mination of the tube size and 
lengths, number of tubes per pass, 
overall dimensions and internal 
arrangement of the heater for 
these following given conditions: 
effective heating area; mean-tem- 
perature difference; and overall 
coefficient of heat transmission; 
maximum and minimum load re- 
quirements. Adequate capacity 
must be available for heating oil 
to the proper viscosity for atomi- 
zation and combustion in event 
that a different oil of the same 
commercial grade is purchased. 

All these factors involve the 
consideration of the action within 
the heater, i. e., pressure, tempera- 
ture and velocity, viscosity and 
other physical characteristics, of 
the oil for which the Reynolds’ 
Number serves as an index in the 
laminar as well as turbulent re- 
gion for a heater of fixed dimen- 
sions. To avoid excessive pressure 
drop in the tube passages oil ve- 
locities are ordinarily kept below 
the critical value.of Re of about 
2200. 

It is the primary function of 
the oil heater to heat the fuel oil 
to this optimum condition for 
proper atomization and combus- 
tion regardless of its specification. 
The process of heat transfer to the 
oil begins while it is a viscous 
fluid. As the temperature rises the 
oil flows more freely as shown by 
Fig. 3, but it is only in the last 
passages of the heater tubes that 
the flow conditions approach tur- 
bulence. In the larger tube sizes, 
fuel oil at 150 SSU (Seconds Say- 
bolt Universal) can attain a tur- 
bulent flow. The necessary condi- 
tion depends on pressure drop lim- 
its, and whether the critical veloc- 
ity is exceeded under these limits 
of pressure for given tube sizes, 
or, if there is time enough before 
the oil reaches the exit. 

Under these circumstances the 
heat transfer rate in the last part 
of the tube passages would be 
very rapid. The final oil tempera- 
ture would be higher. If turbu- 
lence of the oil in the tubes could 
be assured, the effective heating 
surface and consequently the 
heater size could be reduced, i. e., 
(a) smaller heater could be se- 
lected for the same services, (b) 
cleanings and operating inspec- 
tions would be more frequent be- 


HEAT TRANSFERRED BY CONDUCTIVITY IN 
OIL FILM, BY CONVECTION OUTSIDE FI 











Fig. 4. Diagram illustrating the film coeffi- 
cient concept of heat transfer from steam 
through the tube wall to oil 


cause the amount of tube fouling 
is sure to increase. Heavy loads 
of long duration and quick fluctu- 
ating loads, where heavy demands 
are made on the fuel oil heater, 
are prone to increase the carbon 
deposits from oil, dirt, wax, etc., 
all serving as insulation. 

The simple construction of fuel 
oil heaters tube arrangements, also 
wide sectional baffled passages for 
the oil flow outside the tubes pro- 
vides delivery of oil at the dis- 
charge end under very adverse flow 
conditions. The tube arrangements 
provide easy inspection and clean- 
ing. However, it is not likely that 
turbulent flow can be reached in 
these fuel oil heaters without tre- 
mendous pressure drops, and, un- 
less the time for oil to pass from 
entrance to exit is sufficient, under 
favorable conditions, for the oil to 
absorb enough heat to reach these 
flow conditions. 

The heat transfer rates are al- 
most entirely dependent on, and 
very directly with, the oil film co- 
efficient values at the metal tube 
surface. The film coefficient (Fig. 
4) varies directly with the oil con- 
ductivity and the oil velocity close 
to this boundary surface. In the 
latter case, the turbulent condition, 
in addition to increasing this oil 
velocity also maintains interaction 
between the oil particles (scrub- 
bing action) in all layers, thus 
stimulating an even greater oil ve- 
locity than for laminar flow and 
further improving the oil conduc- 
tivity between layers. 

Film coefficients, also vary in- 
versely with the tube diameter (or 
distance between baffles for oil 
flow outside tubes) and inversely 
with the viscosity of the oil. With 
heavy viscous oils the oil layers 
close to the tube wall receive the 
heat, but the speed with which 
these oil particles are moved from 
the surface of contact of the oil 
and metal, depends on oil velocity 
and flow conditions. Further the 
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heavier oul particles tend to cling 
to the tube surface forming an in- 
sulated layer which reduce the rate 
of heat transfer, both because of 
the lowered temperature differ- 
ence between the oil and metal, 
and, of the lowered value of film 
coefficients. Lighter oil particles 
move away faster from this boun- 
dary surface for the same given ve- 
locity. Fluid conductivity, is 
greater, too, because convection 
currents in the lighter oil take the 
heat into the oil layers farther 
away from the boundary surface. 

Any action within the heater 
that provides increased resistance 
to the oil flow, increases the oil 
pressure drop between entrance 
and exit. Turbulent flow provides 
greater friction resistance, as does 
the fouling conditions which im- 
pede the oil progress by reducing 
the area of oil passage. Higher oil 
viscosities offer great frictional re- 
sistance to the oil flow. With heavy 
viscous oil in given tube sizes, an 
attempt to increase the oil velocity 
will create greater frictional flow 
resistance. To offset an extreme 
condition of this sort, small suction 
heaters are placed in fuel oil stor- 
age tanks to heat the oil and reduce 
the viscosity enough to facilitate 
oil delivery through the suction 
lines and strainer to the oil pump 
before passing on to the preheater. 

Selection of a heater should 
take account of all these factors. It 
is well to obtain the viscosity tem- 
perature charts through a wide 
range of values for the various fuel 
oils that are definitely to be pur- 
chased. From these charts the va- 
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Fig. 5. Variation of the friction factor with 
Reynolds number for smooth circular pipes 


rious oil temperatures for proper 
pumping, atomization and combus- 
tion may be estimated, based on 
the desirable oil viscosity values 
for these conditions. Often the exit 
oil temperature is raised to 10 or 
20 deg. F. higher; be sure that the 


oil is hot enough for proper atomi- - 


zation at the burner after passage 
through the oil discharge lines. 
(To be continued) 
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Rules for 


Revamping Small Plants 


Part Il. Case studies of three different type plants de- 
tailed before the N.D.H.A. show how the general rules 
stated in Part | were applied in specific cases to give: ade- 
quate steaming capacity; minimum practical first cost; 
provision for expansion; good firing efficiency; proper 
water treatment; and, adequate heating system economy 


By A. A. Cummins and H. N. Bernard 
Consulting Engineers, Ann Arbor, Mich. 


GENERALIZATIONS involving 

plant rehabilitation or modern- 
ization as discussed in Part 1* cov- 
ered: steam generating capacity; 
fuel; byproduct power generation ; 
water conditioning; and steam for 
heating purposes. These generaliza- 
tions as applied to three typical 
cases are enumerated below. 

The first of these cases is a state 
hospital. When the study was 
started at this institution, the boiler 
plant, which contained three 600- 
hp. boilers had a reliable steaming 
capacity with one boiler down of 
70,000 Ib. per hr. Two boilers were 
22 yr. old and one 20 yr., the re- 
maining useful life being estimated 
at 8 and 10 yr. respectively. Due 
to an increasing demand for steam, 
consideration was given to changes 
in the existing boiler installations 
which would provide the necessary 
steaming capacity. 

These proposed changes would 
increase the steaming capacity 21,- 
000 lb. per hr. and would cost 
$45,000. Further studies indicated 
that a new 800-hp. boiler, with a 
capacity of 80,000 lb. of steam per 
hour could be installed in the exist- 
ing space provided for the fourth 
boiler. Based on one boiler always 
being out for repairs, the reliable 
plant steam capacity would be in- 
creased 50 per cent or 35,000 Ib. 
per hr. when the new boiler was 
out and over 100 per cent or 80,000 
lb. per hr. with one of the old boil- 
ers down. 

Because of a new building proj- 
ect, which developed suddenly, it 
was decided to install the new 800- 
hp. boiler equipped with water 
walls and economizer. This boiler 
operates at 82 per cent efficiency 
which is 10 per cent better than the 


* See p. 70, January issue. 


average obtained from the old boil- 
ers. The use of this new higher 
efficiency boiler has provided a sav- 
ing of $6,000 per yr. in coal and a 
reduction in maintenance cost due 
primarily to water walls and air 
cooled surfaces. 

Cost of this installation, includ- 
ing two new boiler feed pumps, 
was $90,000. It not only added 
80,000 Ib. capacity to the plant, 
with a 25 to 30 yr. life, but has 
been a means of making the above 
savings in fuel and maintenance 
cost. Revamping the old: boilers 
would not have given enough addi- 
tional steam to heat the new build- 
ings and also would have provided 
very little, if any, savings. . 

This instance is one where, all 
things considered, it was not advis- 
able to revamp existing equipment. 
When the three old boilers have to 
be removed because of age, a rea- 
sonable plan to follow will be to 
replace them with two of a capacity 
of the new one just installed which 
will then give a boiler capacity 
more than double that of the old 
boilers with no more occupied space 
in the boiler room. 


Boiler Water Conditioning and 
Corrosion 

Large quantities of hot water 
are required for domestic and ther- 
apeutic purposes. This hot water, 
together with the boiler feedwater, 
is all supplied from one deaerating 
type heater located in the boiler 
plant. Wells located upon the prop- 
erty furnish the raw water supply 
for all the institution requirements. 
All of the well water, to be heated, 
is passed through green sand 
zeolite softeners located in the 
power house. This softened water, 
together with all condensate re- 
turned from the buildings, is fur- 
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nished to the deaerating heater. 
The table shows the conditions 
which existed at various points in 
the cycle when this study was un- 
dertaken. 


Condensate Loss 


The practice of mixing conden- 
sate with the domestic hot water 
supply thus depriving the boilers 
of this desirable scale-free water, is 
not acceptable practice. It results, 
among other things, in an unneces- 
sarily high blowdown. The oxygen 
content of the water leaving the 
heater indicates that the heater was 
not deaerating the water properly. 
Thus the water leaving the heater 
was quite corrosive. 

Because of the quality of the 
raw water supply, merely passing 
it through a sodium zeolite softener 
was not enough to condition it 
properly for steam boiler use, be- 
cause of the high CO, content in 
the steam. With the other nec- 
essary conditions being present, 
it would cause serious corrosion in 
heating systems so supplied. 

Oxygen content of the deaerated 
water was found to result in part 
from the return of non-condensible 
gases to the heater with the re- 
turned condensate. It has been 
corrected by returning the conden- 
sate to a vented tank above the 
heater, where free air is discharged 
before the condensate reaches the 
heater and by putting the heater 
vent condenser back into service. 


Blowdown 


The percentage of water blown 
from the boilers has also been dras- 
tically reduced. This was effected 
by revising the routine boiler water 
control methods. Prior to these 
studies the boiler water concentra- 
tion was measured by means of an 


STEAM USED - M LB PER HR 


hydrometer and maintained at or 
below a predetermined value by 
continuous blowdown. A recalibra- 
tion of the hydrometer, however, 
indicated that the true concentra- 
tion was considerably less than that 
indicated. 

This resulted in excess blow- 
down which in turn overloaded the 
heat reclaimer. Measurements in- 
dicated that the blowdown going 
to waste was at a temperature of 
about 150 deg. F. Since the tech- 
nique of measuring the boiler water 
concentration has been changed, 
the temperature of the water going 
to waste has been reduced. It is 
believed that savings amounting to 
$1400 annually result. 

Further recommendations were 
concerned with an installation to 
permit the pumping, to the boiler, 
of all returned condensate so as to 
keep the softened make-up water 
at a minimum and with the installa- 
tion of a boiler feedwater treating 
system which will eliminate the cor- 
rosive gases now entering boiler 
and going out from the boiler with 
the steam. 

New buildings recently erected 
were equipped with automatic con- 
trol, but the old buildings, which 
constitute more than 50 per cent of 
the total volume of the buildings, 
had no automatic control whatever. 
To equip these old buildings with 
individual room control or even 
zone control would be very expen- 
sive and experiments were made 
to determine what results could be 
obtained by controlling a whole 
building or group of buildings, this 
control to be based on general 
weather conditions taking into con- 
sideration temperature, sun, and 
wind 


A test was run in February in 
which a 12 in. valve was opened 


Reduction in 
steam use accom- 
plished by con- 
trol equipment 
which opens and 
closes building 
steam valves. Be- 
fore this equip- 
ment was installed 
the load was 
nearly constant 
for the 24 hr. 
period 


and closed at the approximate in- 
tervals at which it would be under 
automatic control. This test was 
run for 8 hr. with the outside tem- 
perature at 26 deg. F. and it was 
found that the valve could be kept 
closed about 40 per cent of the time 
without any complaints from the 
buildings being heated. 

As a result of this test and ex- 
perience elsewhere, three valves 
were ordered to control buildings 
where it was estimated the greatest 
saving could be made. These valves 
can be entirely automatic in opera- 
tion, but also can be manually con- 
trolled, and the whole control panel 
is installed in the chief engineer’s 
office so that in case of complaints 
he can easily make the necessary 
adjustments in order to raise or 
lower temperature as required. 

On the basis of data collected 
elsewhere and the test made at the 
institution, it was estimated that 
this equipment will save enough 
coal to pay for itself in about 2 yr. 


A State Normal College 


This problem came up because 
of a building program which in- 
volved a 33 per cent increase in the 
building volume to be heated. In- 
asmuch as the existing boilers were 
fully loaded, additional steam gen- 
erating capacity was required. The 
boiler capacity at this institution 
consisted of two 253-hp. and one 
350-hp. cross drum boilers, all fired 
by single retort stokers. The exist- 
ing peak steam load of 33,0001b. per 
hr. was adequately handled by 
these boilers, but since the maxi- 
mum output of the two 253-hp. boil- 
ers combined was less than the de- 
mand, the existing installation was 
considered inadequate properly to 
take care of the 33 per cent increase 
in buildings to be heated. The need 
of a new boiler was apparent. 

In connection with the installa- 
tion of this boiler a study was made 
to show how much could be saved 
by installing a boiler large enough 
to carry all the load most of the 
year and by making this boiler 
more efficient than the old ones. As 
a result of this study it was decided 
to install a boiler of about 460-hp. 
together with a single retort stoker 
and an economizer. This boiler, 
which has a steam generating ca- 
pacity of 40,000 lb. per hr., has car- 
ried the entire heating load for the 
past season except for a few days 
when it was down for repairs. 

The overall efficiency of this new 
boiler is about 80 per cent which 
is at least 12 per cent above what 
the old boilers were doing. This 
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Data Typifying Chemical Conditions at Key Points in the Cycle 








Raw 


Zeolite SBoiler Con- 


Water Softened Feed- Boiler densed 


Constituents 
Silica—SiOg 
Oxides—Fe.03 & Al,03 
Caleium—Ca 76 
Magnesium—Mg. ............++. 
Sodium—Na 
Bicarbonate—HCO3 
Carbonate—CO3, 

Hydrate—OH 
Sulphate—SO, 
Chloride—Cl 
Total Solids (on evaporation).... 
Free CO, 
Oxygen 
pH Value 
Water also used domestically. 


(Well) 
3 


5 
8 (2) 
7.5 


Water water(1) Water Steam 
3 1 
8 
3 
1 
107 
287 
0 
0 56 
39 300 
14 100 
328 800 (4) 
5 0 
S (2) J 0 
7.6 7.4 11.6 


SeSll ili r itil 


S — saturated at the prevailing temperature. 
Oxygen present because of inadequate venting of heater. 
Low solids because of excessive blowdown—i.e. about 20% of total boiler 


input. 
NOTE: All figures, except pH, are parts per million by weight. 





higher efficiency represents a $3500 
annual saving in coal. The cost 
of this installation was $52,000. 
Therefore, by making the plant 
more efficient considerable saving 
was effected on an_ installation 
which of necessity would have to 
have been made whether savings 
were possible or not. The savings 
give 25 per cent return, before fixed 
charges, on the extra investment 
that made them possible. 

This institution consists of 
school buildings and dormitories 
totalling 10,580,870 cu. ft. of which 
2,625,284 cu. ft. have been con- 
structed within the past 3 yr. Part 
of the other buildings are extremely 
old, some having been built over 
80 yr. ago. 

Extensive tests were made to de- 
termine how much steam could be 
saved if these buildings were sub- 
ject to some sort of automatic con- 
trol. During these tests it was 
found that some rooms in some of 
the buildings, when closed at night, 
reached a temperature of 90 deg. F. 
and most all of them reached tem- 
peratures above any reasonable re- 
quirements. The deductions from 
the tests indicated that with reduc- 
tions in steam use at night only, 
and over the week-ends, at least 13 
per cent of heating steam could be 
saved. 

As a result of the data pre- 
sented it was decided to install 
single automatic control valves for 
most of the buildings. These valves 
are controlled by thermostats sub- 
ject to outside temperature and 
wind and are of the automatic type 
with program clocks so that tem- 
peratures in the buildings can be 
lowered automatically for prede- 
termined times such as nights and 
Sundays. Figure 1 shows how the 
steam flow is reduced by the auto- 
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matie lowering of the night tem- 
perature in the buildings. 

It was found that with an addi- 
tion of 33 per cent in the volume of 
buildings to be heated, the com- 
bination of the new boiler and heat 
control equipment reduced the coal 
required so that the 33 per cent 
more building volume is being 
heated in various months with 4 
per cent to 12 per cent less coal. 
This is equivalent to a saving in 
coal of 28 to 33 per cent when the 
comparison is based on the same 
building volume and outside tem- 
perature. Of this it is estimated 
that the new boiler accounts for 14 
to 16 per cent and heat control 14 
to 17 per cent. 


A Manufacturing Concern 


Buildings of the company in- 
volved are scattered over a fairly 
large area. Steam is required for 
space heating during 9 mo. and 
for process work for the entire 
year. The investigation was under- 
taken because the owners believed 
that the amount of coal used and 
the expense of maintaining the 
boilers, the turbines, and the heat- 
ing equipment were unreasonably 
high. 

The boiler plant consisted of 
four 250-hp. Stirling type boilers 
fired with V type overfeed stokers. 
It was necessary in the wintertime 
to operate three of these boilers in 
order to produce the steam re- 
quired. Tests showed the boilers 
were being operated at very low 
efficiency. In addition, stove sized 
coal was being burned at an added 
cost of 25 ct. per ton over regular 
stoker coal. 

It was realized that consider- 
able improvement could be made in 
operation of these boilers simply 
by cutting down excess air and 


using more skill in firing. However, 
a study showed that if two were 
changed so as to have materially 
increased furnace volume and if 
they were equipped with air cooled 
walls, single retort underfeed stok- 
ers, forced draft fans, and instru- 
ments, the two boilers, so improved, 
would easily carry the load that 
had formerly been carried by three 
boilers and that the saving on an 
investment of about $15,000 would 
be enough to pay for all these im- 
provements in a little over one year. 

This program was followed and 
in spite of considerably increased 
steam load during the past 6 yr., 
the two boilers have been able to 
produce the required steam up 
until the present heating season. 
For several years it was not even 
necessary to fire up the two older 
boilers for emergency use since the 
two revamped boilers could be kept 
in service from November until 
May. 

In 6 yr. of operation prior to 
the present season, these two re- 
built boilers, because of more ef- 
ficient operation and the ability to 
burn cheaper coal, produced the 
steam required with a coal cost of 
$70,000 less than would have been 
required under the set-up existing 
before modifications were made. 
All this was accomplished for the 
original investment of $15,000. 

This was an instance where the 
boilers still had at least 14 yr. of 
life and where the return in sav- 
ings was so great that it made it a 
better investment to make changes 
in existing boilers rather than in- 
stall a new boiler as was done at 
the Hospital. Also, an additional 
boiler was not needed for capacity 
since the existing boilers produced 
all the steam required. 

In the course of this study it 
was found that trouble was being 
caused by deposits on the blades of 
a turbine, in the steam traps, and 
in the building heating systems. 
An analysis of these deposits 
showed that they were identical 
with the suspended matter in the 
boiler water. It was also found 
from tests that the suspended solids 
in the boiler water was as high as 
3600 p.p.m. 

Obviously the boiler blowdown 
was far too low. The blowdown rate 
was increased as a result of which 
the suspended solids in the boiler 
water were reduced to about 1500 
p.p.m. This has effected some re- 
lief but is not regarded as a com- 
plete answer and the installation 
of a lime-soda softener, to replace 
the present internal feedwater treat- 
ment, was recommended. 
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LOAD CENTER 


Power Distribution Systems 


For Wartime 





Industry's rapid wartime expansion and the need for conserving strategic 
materials have given added significance to the substantial time and materials 
savings and to the operating advantages made possible by the load center 
form of power distribution systems applicable to industrial plants and buildings. 
At a special meeting of technical editors in New York City on January 23, a 
group of General Electric Co. engineers, D. L. Beeman, D. E. Craig, E. M. 
Hunter, R. H. Kaufmann, and F. W. McChesney outlined the merits of this 
system. The operating advantages were also covered in a paper by Messrs. 

aufmann and Beeman before the A.I.E.E. meeting in New York the following 
week. By the application of this system universally, in all expansions proposed 
and under way for 1942, engineers estimate that upwards of 5,000,000 lb. 
of copper and steel, largely in cable, could be diverted to other production 
requirements. This article covers the important aspects of this new system 








IN THE LOAD-CENTER power 

distribution, power is distrib- 
uted directly to the production 
area, or load center, and is there 
stepped down to the voltage at 
which it will be used. Short sev- 
ondary cables then feed the power 
to motors, lamps, and other power 
utilizing equipment. Where the 
total power load of a plant or 
building exceeds about 1000 kv-a., 
several small load-center unit sub- 
stations are used, distributed 
throughout the plant each near 
the center of its load area. This 
arrangement thus does away 
largely with the high cost and the 
voltage drop incidental to long, 
heavy low-voltage circuits. 

Other distribution systems usu- 
ally employ a large substation to 
transform large blocks of power 
from high voltage, ranging from 
2300 to 15,000 v., down to the 
voltage at which it will be used. 
Long, heavy, low-voltage power 
cables then distribute the power 
throughout the factory to where 
it is to be used. 

Load-center power distribution 
as such is not new. It has been 
used very successfully for years 
in the utility field. However, the 
recent development of standard 
fully enclosed and protected sub- 
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station equipment specially de- 
signed for installation in produc- 
tion areas has opened the way to 
more general use of this flexible, 
material-saving system. 


Material Savings—Lower Cost 
On a medium-size factory with 
a power demand of 3000 kv-a., 
using its voltage at 480 v. supplied 


Expansion 


from two utility 13,200-v. lines, it 
has been estimated that 7800 lb. 
of steel, 11,500 lb. of copper, and 
1300 lb. of other materials can be 
saved—all vital to our war pro- 
gram. This means a saving of 
$12,000, or 21 per cent over the 
more complicated, outmoded sys- 
tems. 

Several factors combine to ef- 
fect these savings. Because the 
low-voltage feeder runs are short, 
less secondary cable is needed; 
this results in a large saving in 
copper and steel. The transmission 
of power from a large substation 
to the production area by low 
voltage as in the old system re- 
quires many times the copper 
needed to supply the same amount 
of power by high voltage to the 
load-center unit substations. Since 
the smaller transformers of the 
load-center unit substation need 
less secondary short-circuit cur- 
rent, smaller feeder breakers can 
be used. Instead of an outdoor 





Typical load-center unit substation installed on factory floor 
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switching station, a small, com- 
pact, metal-clad structure is used. 


Shorter Installation Time 

In these days of maximum pro- 
duction, it is often necessary for 
the power system to be in and 
working before expansions or new 
plants are completed. Load-cen- 
ter unit substations are complete- 
ly built and wired in the factory 
so that they reach the installation 
site practically ready for opera- 
tion. No vault or base is required 
for them. All that is necessary is 
that a few sections be bolted to- 
gether and the cable connected. 

Another time-saver is the sim- 
plicity with which the equipment 
can be ordered. From an en- 
gineering standpoint, all that is 
required to obtain load-center unit 
substations is a simple functional 


specification as compared to the 


old system which requires a com- 
plete specification for every part. 


Improved Performance 
Because of the shorter second- 
ary runs, voltage variations and 
flicker are less than with the old 
system. For example, the voltage 
drop from the beginning of the 
primary line to the end of the 
longest secondary of the plant 
outlined earlier would be one-half 
as much for the load-center sys- 
tem as for the old system. Im- 
proved performance of motors 
and lamps consequently more and 
better production result. 

In the event of a failure, serv- 
ice can be restored more quickly 
because less time and equipment 
is required to move the small 
units. 

The old method requires accu- 
rate forecasting of the location 
and magnitude of the load so as to 
determine the best location for the 
large substation. It is also neces- 
sary to provide a “cushion” for 
future load growth. With load- 
center distribution the units can 
be placed right on the production 
floor where needed and units 
added when and where needed 
without disturbing the distribu- 
tion system. Load-center unit sub- 
stations can be moved easily from 
one location to another to cope 
with changes in electrical de- 
mands accompanying changes in 
manufacturing technique. 

A major advantage of the load- 
center system is its flexibility 
whereby it can be tailored to fit 
almost any application through 
the use of any one or combination 
of four basic circuit arrangements 
for a given plant. Each has cer- 
tain advantages and its applica- 
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Fig. 2. Schematic wiring diagram of old style distribution system 


tion must be considered in the 
light of the particular require- 
ments of the individual plant as 
regards first cost, safety both to 
personnel and equipment, oper- 
ating simplicity, maintenance, 
voltage regulation, power losses, 
and flexibility. 

For plants where occasional 
service interruptions would not be 
serious, such as in noncontinuous 
process plants, the simple radial 
system is satisfactory. This ar- 
rangement is the simplest, and 
therefore lowest in cost, of the 
four basic circuit arrangements 
since power is supplied to each 
low-tension load area by a single 
direct electrical channel. 

The simplicity of this system 
together with its equipment for 
adequate interrupting capacity 
make it easy to operate and safe. 
Voltage regulation is only slightly 
inferior to the more expensive ar- 








rangements. Reliability is not as 
high as other arrangements, for a 
failure of the primary cable or 
other equipment interrupts the 
flow of power to the entire power 
block until the condition is recti- 
fied. Inspection and maintenance 
is also likely to demand an inter- 
ruption in power flow. 

Primary Selective System 

The primary selective system 
provides for two sources of power 
supply, thus making available an 
alternate source, should a failure 
occur on one primary feeder. Un- 
der normal conditions the sim- 
plicity and operating character- 
istics of this system are practi- 
cally the same as in the simple 
radial system. 

This system makes it possible 
to re-establish service to all load 
centers with one primary feeder 
de-energized. Thus, the time of 
the outage is limited only to that 
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Fig. 3. Chart showing savings in material with load-center distribution, for given set of 
conditions 
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Fig. 4. Chart showing savings in cost with load-center distribution, for given set of conditions 


period needed to change over to 
the alternate source at the respec- 
tive load-center unit substations. 

The maintenance and/or in- 
spection of primary circuit equip- 
ment requires only a short inter- 
ruption, since the load centers can 
be individually transferred before 
de-energizing the primary feeder. 

The operation of this system 
under emergency conditions is 
somewhat complicated by the 
need for primary circuit switch- 
ing whereas normal service switch- 
ing operations are accomplished 
with low-tension circuit breakers. 

Another disadvantage, which 
may be taken care of through the 
use of a primary loop-circuit ar- 
rangement, at added cost, is the 
close physical association of both 
primary feeder circuits at each 
load-center primary switching 
unit. Trouble at this spot as a re- 
sult of electrical failure, fire, 
bomb explosion, ete., might in- 
volve both circuits and result in 
a complete loss of service. 

Of the four basic circuit ar- 
rangements, the secondary selec- 
tive system seems to offer the 
greatest promise of widespread 
acceptance. This arrangement dif- 
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fers from the first two systems in 
that the load center has comple- 
mentary branches, each perma- 
nently associated with a particu- 
lar high-tension feeder. Transfer 
from normal to emergency opera- 
tion is accomplished by means of 
a low-tension tie breaker between 
the two complementary sections. 
This thus extends the duplication 
of supply to the load-center low- 
tension bus and provides for con- 
tinued service with either a trans- 
former or a primary feeder out of 
service. 

In normal operation, the sys- 
tem is operated in simple radial 
manner with the tie breaker open 


and the transformer breakers 
closed. 

Service reliability is very high. 
Electrical faults affecting service 
on one primary feeder cannot in- 
terfere with service on the other 
feeder. 

Almost perfect service reliabil- 
ity can be obtained by incorporat- 
ing means for operating the tie 
breaker electrically, thus accom- 
plishing an automatic transfer. 

With the exception of trans- 
former routine inspection, all nor- 
mal switching is performed with 
full capacity, low-tension air cir- 
cuit breakers resulting in operat- 
ing simplicity and safety under 
any contingency. 


Secondary Network System 


This system differs from the 
other arrangements in that it uti- 
lizes permanently interconnected 
load-center units by means of low- 
tension tie circuits. Emergency 
power for a particular load center 
is obtained from adjacent load 
centers which are associated with 
different primary feeders. 

The need for added low-tension 
switching equipment and low-ten- 
sion tie circuits results in a first 
cost considerably higher than that 
of the other arrangements. 

Service reliability is of the 
highest order. A primary feeder 
or transformer unit may be de- 
energized with interrupting serv- 
ice to any load center. Electrical 
faults in the primary feeders or 
transformers are automatically 
removed without service interrup- 
tion, except for a momentary volt- 
age depression. 

The necessity of opening sev- 
eral power source circuits to de- 
energize a particular low-tension 
bus somewhat impairs the degree 
of safety. Since this is a perma- 
nently connected system, opera- 
tion is more complicated. The 
maintenance and adjustment of 
network protectors and relays re- 
quire considerably more skill than 
do conventional air circuit break- 
ers. 


Table |. A comparison of cable and conduit requirements in the radial and load. center 
systems of power distribution 








Conventional Radial System 
Conduit and Rubber Cable 
V-C Interlocked-armor Cable 


Load-center System 
Conduit, Rubber, and VCL Cable 
V-C Interlocked-armor Cable 


Savings 


*Includes 4030 lb. of rubber insulation. 


Lb. Other Lb. 
Material Total 


4,600* 67,600 
4,420 24,090 


Lb. 
Copper 


Lb. 
Steel 


43,500 
5,070 





38,430 180 43,510 
16,150 


2,015 


4,190 
1,920 


24,900 
7,075 





14,135 2,270 17,825 


tIncludes 947 Ib. of rubber insulation. 
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Selecting the circuit arrange- 
ment to satisfy certain application 
requirements is largely a matter 
of balancing needed service relia- 
bility against installed cost. Serv- 
ice reliability requirements vary 
largely for various service con- 
ditions. Reliability will not be so 
important to warehouses and 
storerooms in most cases. General 
manufacturing plants operating 
on a piece-rate basis have ob- 
served that an electrical outage of 
as much as twenty minutes rarely 
resulted in decreased output for 
the day. Continuous-process in- 
dustries, however, will be serious- 
ly affected by service interruption 
for any significant interval. 


What Arrangement? 

In the more exacting applica- 
tions, the secondary network sys- 
tem may be justified, although 
even an allowable outage interval 
of two or three seconds will per- 
mit application of the secondary 
selective circuits with automatic 
transfer, at considerably less cost. 

The General Electric unit sub- 
station involved in the load-center 
distribution system is a compact, 
unit assembly of a high-voltage 
switchgear section, step-down 
transformer section, and low-volt- 
age switchgear section. It is 
shipped in sections ready to be in- 
stalled, either indoors or, with a 
weatherproof housing, outdoors. 

The primary switchgear sec- 
tions are of standard vertical-lift 
metal-clad construction with easi- 
ly removable power circuit break- 
ers. There is a full complement of 
instruments, meters, and relays. 
Primary equipment may be sup- 
plied for one or more incoming 
lines in ratings up to 15,000 v. and 
2000 kv-a. or higher. The power 
circuit breakers of this equipment 
would have interrupting ratings 
of from 25,000 to 500,000 kv-a. as 
required by the source of power 
supplying the substation. 


Product Description 


_ The step-down transformer sec- 
tions in the unit substations have 
been especially designed for that 
application. They are three-phase 
units either of the noninflamma- 
ble-insulating-liquid or air-cooled 
type. Primary and secondary leads 
are arranged for convenient throat 
connection direct to the switch- 
gear sections. These unit substa- 
tions step down the incoming high 
voltage of from 2300 to 18,800 v. 
to the utilization voltage of the 
plant served by the substation, 
which may be 120/208, 220, 440, 
or 550 v. The units are available 
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as standard in ratings up to 1000 
kv-a. at 120/208 or 220 v. and up 
to 2000 kv-a. at 440 or 600 v. 
Larger units can be furnished 
where the load requires, but even 
in cases of heavy load it may 
prove more economical to install 
two or more smaller units more 
conveniently located than the sin- 
gle larger one. 

Secondary switchgear for the 
low-voltage distribution circuits 
is of the metal-enclosed drawout 
type with easily removable air cir- 
cuit breakers designed for circuits 
of 600 v. or less, with breaker 
units of current ratings from 15 
amp. up and interrupting ratings 
from 15,000 to 100,000 amp. as re- 
quired. Both the high- and low- 
voltage switchgear sections are 
easily adaptable to extensions. 

The drawout, easily removable 
breakers facilitate safe and speedy 
inspection and maintenance. Me- 
chanical interlocks prevent with- 
drawal or insertion of the high- 
voltage power circuit breaker of 
the low-voltage air circuit breaker 
unless it is open. The watthour 


meters and the protective relays 
are also of the drawout type, per- 
mitting easy testing and calibra- 


tion. 
Cable 

Approximately 75 per cent of 
the material saved by the load- 
center system is due to the reduc- 
tion in cable required. A conven- 
tional radial system in an indus- 
trial building 400 by 750 ft. with 
a 3000 kv-a. load would require 
94,000 lb. of material. This con- 
ventional radial could be replaced 
by a load-center system which 
would require only 73,000 lb. of 
material, a saving of about 21,000 
lb. Of this saving, approximately 
17,000 lb. is saved in cable while 
only 4000 lb. is saved in ap- 
paratus. 

The materials required for 
both systems above were calcu- 
lated using varnished-cambric in- 
terlocked armor cable. This re- 
duces by about 2% times the 
amount of material required for 
either system if the conventional 
method of wire and conduit were 
used. 
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Electrical Engineers 


Problems 


Multiply in Wartime 


A brief account of the technical program of the Winter Convention 
of the American Institute of Electrical Engineers held at New York 
during the week of January 26. Despite the inevitable effects of war 
the meeting was well attended and naturally many of the fourscore 
or more papers presented dealt with various aspects of war work in 
the electrical industry. Edison Medal presented to Dr. John B. 
Whitehead of Johns Hopkins University for his long work in the 
field of dielectric research and his many contributions to the art 


[F THE CHARACTER and scope 

of the fourscore or more tech- 
nical papers and discussions pre- 
sented at the Winter Convention 
of the American Institute of Elec- 
trical Engineers in New York the 
week of January 26 constitutes 
any kind of a criterion by which 
to judge the electrical engineer’s 
lot in general, and unquestionably 
it does, then it is quite obvious 
that the war brings the electrical 
engineer many strange and often 
intriguing forms of headaches. 
Concerned with countless tasks 
ranging from such simple expedi- 
ents as making the finger ring of 
dial telephones of steel instead of 
aluminum to conserve the latter 
metal, to the Herculean task of 
augmenting the nation’s installed 
electric generating capacity by 
over three million kilowatts in 
1942, the war has multiplied the 
electrical engineer’s problems 
enormously in every branch of the 
art. Incidentally, the substitu- 
tion of steel for aluminum in the 
dial telephone finger ring saves 
120,000 Ib. of aluminum per year. 

Much as we think of the war 
effort in terms of airplanes and 
tanks, and guns and ships, the war 
is fundamentally a question of 
horsepower. As pointed out by 
Philip Sporn in one of a group of 
papers on wartime electrical dis- 
tribution systems, “this war, as in 
no armed clash in the history of 
civilized man, is a struggle be- 
tween opposing horsepower.” 

In the vital effect this war en- 
ergy is associated with internal 
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combustion engines in armored 
units and airplanes and in high 
explosives but the energy re- 
quired to make the internal com- 
bustion and explosive energy pos- 
sible is largely electrical energy— 
the energy used in our manufac- 
turing plants for making muni- 
tions and machines. The produc- 
tion of this electrical energy, its 
transmission, distribution, control 
and application is largely the elec- 
trical engineer’s problem; hence 
the headaches. 

As in former years it is very 
difficult, if not impossible, to give 
an overall picture of this annual 
winter meeting. In this case there 
were close to a hundred technical 
papers and many informal techni- 
eal and semi-technical discussions 
of a great variety of interests. 
There were papers on control of 
turbine governors, on the lighting 
needed during blackouts, on the 
electric strength of Freon, on fre- 
quency modulated earrier tele- 
graph systems, on loss-of-field pro- 
tection for generators, on equiva- 
lent circuits for the hunting of 
electrical machines. These few 
subjects are representative and to 
understand even a quarter of the 
papers one would have to be a 
Steinmetz or Armstrong (of F-M 
fame) and an Edison all rolled 
into one. 

Equivalent Circuits 

The complexity of the electri- 
eal art was very well brought out 
at the symposium on asynchronous 
machinery where P. L. Alger in 
his characteristic manner related 


the story of the centipede who got 
along well enough until someone 
asked him how he knew when to 
move which foot and then the poor 
creature was so confused and 
mixed up he lost all control over 
his legs and tied himself up into 
an inextricable knot. The modern 
electrical system it seems is some- 
what like the centipede, it has in- 
numerable parts and connecting 
links, all of which function per- 
fectly, normally, but let just one 
element get out of step for an in- 
stant and before you know it it is 
in the predicament of the centi- 
pede. It is for this reason that a 
modern electrical system has to be 
equipped with a nervous system, 
i.e. the relays, control circuits and 
regulating devices which coordi- 
nate the working of all the various 
parts. 


Indeed, as was pointed out at 
this session, the modern electrical 
system has become so complex 
that the mathematical tools here- 
tofore used to calculate the cir- 
cuits are no longer adequate and 
so we have electrical calculating 
boards to do our calculations. 

In discussing this matter with 
specific reference to his own paper 
on equivalent circuits for the 
hunting of electrical machinery, 
Gabriel Kron of General Electric 
briefly outlined his ultimate ambi- 
tions. All his life, he said, his goal 
has been to save work. His aim is 
to come into the office in the morn- 
ing, look over his desk to see what 
problems there are for him, go to 
a calculating board, push a set of 
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buttons and then go out to play 
golf for the rest of the day while 
the machines do the work. Then i in 
the evening he would stop in the 
office, read the answers, collect his 
pay check and then go home. 

Admitting that he had not at- 
tained this state yet, he said that 
his new method of setting up 
equivalent circuits did enable him 
to play golf. Of course, it was un- 
fortunate that some of the junior 
engineers had to work in the cal- 
culating board room in the mean- 
time but it was just one of those 
things he had not solved yet. 

Dealing with fundamental 
theory the discussion at this ses- 
sion was particularly interesting. 
It reflected the breadth of vision 
required by the electrical designer. 
The method of setting up equiva- 
lent circuits to represent condi- 
tions in actual machines it was 
shown was an expedient to enable 
the designer to deal effectively 
with a large number of involved 
and related conditions. As one 
discussion pointed out, each type 
of specialist likes to convert his 
problems into someone  else’s 
terms. Thus, the electrical engi- 
neer likes to transpose his electri- 
eal equations into a mechanical 
system. The mechanical engineer 
sets up his equations in equivalent 
electrical circuits. Both, of course, 
set up their electrical and mechan- 
ical concepts in mathematical 
equations and after that they both 
set up electrical and mechanical 
systems to equal their mathema- 
tical equations. It is all very 
mixed up but they were getting 
results. 

It was an unusually full meet- 
ing with five solid days of techni- 
eal sessions. It included the usual 
social activities, the smoker, the 


200 MVA 
TO NIAGARA HUDSON 


TIE FORS. 
Fig. |. Simplified diagram of system connec- 
tions to Hell Gate Station in the maximum 
capacity tests. 
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dinner-dance, the Edison Medal 
presentation, but because of the 
war, this year there were no in- 
spection visits. 

Of particular interest to those 
associated with heavy power sys- 
tems was the session on switching 
equipment at which two schools 
of thought in regard to high ca- 
pacity circuit breaker tests were 
aired. One school was represented 
by two papers describing field 
tests on high capacity circuit 
breakers—tests made on the Con- 
solidated Edison Co. system in 
New York—while the other school 
was represented by a paper by 
MacNeill and Batten describing 
the high capacity circuit breaker 
testing station at the Westing- 
house works at East Pittsburgh.’ 

Circuit Breaker Testing—Field 
Tests vs. Factory Tests 

The field tests first described 
in a paper by H. D. Braley of the 
Consolidated Edison Co. and later 
in a second paper by H. E. Strang 
and W. F. Skeats, both of General 
Electric, were spectacular because 
of the currents and power in- 
volved. The breaker involved was 
a 1,500,000-kv-a., 15 kv. air blast 
breaker. This breaker was set up 
and arranged to open a three 
phase short circuit on the Hell 
Gate main bus. Hell Gate Station 
was selected because the greatest 
concentration of energy was avail- 
able there with the least danger 
to machines or the system. Hell 
Gate was, of course, tied in with 
Waterside and other stations of 
the Consolidated system and the 
set up provided probably the 
greatest concentration of power 
ever staged. J. B. MacNeill of 
Westinghouse said that it prob- 
ably was the maximum amount of 
power concentration that could be 
had in this country. The system 
connections involved in these tests 
are shown in Fig. 1. The tests were 
made at 15 kv. The highest ecur- 
rent interrupted was 59,000 amp. 
and the highest current flow re- 
corded was 111,000 amp. 

Naturally it required consider- 
able courage to stage such a series 
of tests on a great system supply- 
ing such a vital metropolitan area 
as that of New York and the most 
elaborate precautions were taken 
throughout the entire system to 
take care of unforeseen trouble 
that might arise. As a matter of 
fact this question of system per- 
formance under test conditions was 
a factor of decided importance. As 
was pointed out, in addition to the 


1This test set is described on 7 
of this issue. ra tae 
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knowledge of the performance of 
the breakers which these tests pro- 
vided they also furnished indica- 
tions of weak points in the system 
which might previously have es- 
eaped detection. Indeed, several 
unanticipated things happened. In 
the first series of tests made in 
September, 1940 the Waterside II 
tie feeder was tripped at Water- 
side number 2 by the directional 
impedance relays. Later inspec- 
tion of the oscillographie record- 
ing disclosed that the relay opera- 
tion was undoubtedly due to asym- 
metry of the current, which had 
the effect of increasing the operat- 
ing range of the relay by some 40 
per cent. In another test one of 
the gallery observers heard a 
heavy static discharge, which ap- 
peared to come from the vicinity 
of the generator compartment. 
Although not directly related to 
the breaker tests, this condition 
might have resulted in an operat- 
ing failure if it had not been for 
the observers posted in the elec- 
trical galleries. 

The method of testing high 
capacity breakers by means of a 
high power test set as set forth 
by Westinghouse engineers, while 
lacking possibly the advantages 
accruing from knowledge of sys- 
tem operation, had advantages in 
other directions. Mr. Ludwig of 
Westinghouse pointed out that in 
the field tests the recovery voltage 
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was about 360 v. per microsecond. 
Their own experience had shown 
recovery voltages on some systems 
as high as 12,000 v. per micro- 
second. In the case of the test sets 
the values of recovery voltage can, 
of course, be controlled within 
wide limits. 

W. S. Edsall of Allis-Chalmers 
in discussing these papers was sur- 
prised that the interrupting time 
of the air blast breakers in the 
field tests was so long—4% cycles. 
Their own 138 kv. breakers, he 
said, have interrupting times of 
21% cycles. He also was surprised 
to find that whereas it had taken 
30 yr. to develop oil circuit break- 
ers with interrupting times of 3 
eycles, it took only 2 yr. to reach 
5 eycles with air blast. He felt 
that it would be better to admit 
that the principles involved in the 
air circuit breakers were taken 
from Europe where these types of 
breakers were first developed. 


Distribution Systems in Wartime 

As would be expected, the war 
entered into many of the technical 
papers in more or less degree. Of 
chief importance in this respect, 
at least insofar as their titles 
were concerned, was the group of 
papers devoted to distribution sys- 
tems in wartime. Five papers were 
presented, all of them by members 
of utility companies. In the main 
these papers covered such ele- 
ments as adequate reserve capac- 
ity, reliability of supply, conserva- 
tion in the use of material and 
equipment, the repair of equip- 
ment after damage, ete. In some 
ways, however, this session was 
disappointing because most of the 
matters discussed were quite ob- 
vious and it could be assumed that 
any utility on the alert would have 
considered them. 

In the discussion of these pa- 
pers it was pointed out that con- 
siderably more could be done by 
the utilities if many of the restric- 
tions now imposed by regulatory 
bodies could be removed. While 
such restrictions do make for more 
reliable service in normal times, 
in view of the emergency condi- 
tions prevailing, they could well 
be abandoned “for the duration”. 
It was also pointed out that there 
was much the distribution engi- 
neer could do in the way of chang- 
ing his own practices and philos- 
ophy ; indeed, many of the papers 
dealt with this aspect of the prob- 
lem. In the construction of pole 
lines, the use of longer spans than 
heretofore considered permissible 
would result in the conservation 
of poles, crossarms, hardware and 
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insulators. These points were cov- 
ered very informatively in Detroit 
Edison’s Harold Cole’s paper on 
overhead distribution in war time. 

From a power standpoint per- 
haps the most interesting paper 
presented at the convention was 
the one by J. A. Krug, Chief of the 
Power Branch of the War Produc- 
tion Board, entitled, “Mobilizing 
Kilowatts for War”. In this ad- 
dress, Mr. Krug outlined the power 
situation as seen by the War Pro- 
duction Board. Power, he said, was 
perhaps the most important of the 
nation’s resources. At the present 
time, over 51 million kilowatts of 
effective power capacity is avail- 
able for service. To this great 
reservoir of power we will add in 
1942 about 2,200,000 kw. of steam 
and 1,000,000 of hydroelectric 
power. It is no longer a question 
of how much power and equip- 
ment will be needed to carry on 
the war effort, it is a question of 
making all the power we possibly 
ean. This will not just happen. It 
will require most careful planning 
to see that every kilowatt is used 
to the maximum advantage. 

Among other interesting things 
referred to by Mr. Krug was the 
plan to construct mobile plants on 
barges. It will be possible to con- 
struct on a single barge, a stand- 
ard 25,000-kw. unit capable of 
30,000 kw. under high power fac- 
tor. These plants will have prac- 
tically the same efficiency as land 
plants, will cost little more, and 
can be towed to almost every im- 
portant load center in the indus- 
trial areas. 


A Peace Worth Fighting For 

As usual, there was a Wednes- 
day evening meeting at which the 
Edison Medal presentation was 
made this year to Dr. John B. 
Whitehead, for his many years’ 
work in the field of dielectric re- 
search. Always a high point in the 
Winter Convention program, this 
year the Edison Medal meeting 
was notable because of an un- 
usually splendid address on the 
war by Dr. William E. Wickenden, 
President of The Case School of 
Applied Science. Dr. Wickenden’s 
address, entitled “A Peace Worth 
Fighting For,’ was a clear and 
dispassionate analysis of the many 
and complex factors which had led 
to the war and an equally clear 
discussion of the factors that will 
have to be considered in establish- 
ing a permanent peace—a peace 
worth fighting for. As he ex- 
pressed it, if the peace that is to 
follow this war is to be no better 
or different from the one that fol- 


lowed the last war, it would be 
generally agreed that such a peace 
would not be worth fighting for. 

The conference on the use of 
substitute materials in the com- 
munication industry was ex- 
tremely interesting and served to 
show how the communication engi- 
neers have met the many problems 
imposed on them by shortages of 
what were thought to be vital ma- 
terials. Equipment used in com- 
munication is small compared to 
that used in power service, yet it 
was estimated that some 25,000 t. 
of copper will be saved annually 
by curtailment and the use of sub- 
stitutes. Out of the 2,500,000 lb. 
of aluminum used each year in 
the communication industry, they 
have been able to save 2,000,000 
lb.—approximately 80 per cent. 
In some instances the use of sub- 
stitutes or alternates takes rather 
curious turns, for example in the 
substitution of copper for alumi- 
num bus bars. 

In the manufacture of tubes, 
in 1941 the total annual produc- 
tion required less than 3000 t. of 
metals, not a great deal compared 
to that needed by other industries 
but some of these metals are of 
vital importance, nickel for ex- 
ample. Nickel is an ideal material 
for tubes, it is easily fabricated, 
easy to de-gas, does not rust and 
is used as plates, grids, shells, 
caps, etc. Much work has been 
done in searching for an alternate 
material and in the past 5 yr. 
R.C.A. has made extensive investi- 
gations into the use of steel in 
tubes in place of nickel. For grids, 
the first alternate was Monel but 
now they use nickel plated or sil- 
ver plated steel wire. 

In some cases the search for a 
substitute leads to an entire and 
fundamental change in design. In 
the production of radio sets the 
use of voltage doubler power sup- 
plies saves on transformer weight 
and requires less packaging. In 
another direction investigations 
are under way toward the develop- 
ment of an electronic filter, tubes 
in which the grid is ripple con- 
trolled and the a.c. ironed out in 
the plate impedance. 

These brief summaries of some 
of the sessions, while in no sense 
exhaustive, will serve to indicate 
the variety and scope of the pro- 
gram of the Winter Convention. 
Almost every element of the elec- 
trical art was represented. Despite 
the inevitable effects of the war, 
the attendance was good, falling 
only slightly below that of pre- 
vious years. 
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Fig. |. Power twins. These two 60,000 kv-a 
generators in the Westinghouse high power 
testing laboratory can produce an_ initial 
three-phase symmetrical short circuit of 
2,000,000 kv-a at 13.2 kv. Driven by a 6000- 
hp. driving motor, each unit runs at 514 
r.p.m. for 60 cycle operation. Generators 
are synchronized electrically with provisions 
made for mechanical coupling if desired. 
Stators are spring-mounted to cushion the 
shock at the time of short circuit 


HIGH POWER TESTING 


Pushed to New 


By W. B. BATTEN 
Westinghouse Elec. & Mfg. Co. 
East Pittsburgh, Pa. 


FACILITIES are now available limit of 3200 amp. on a 132-kv. 


for testing short circuits of 
2,000,000 kv-a. in the new high 
power laboratory at the Westing- 


3-phase circuit has been extended 
to 7500 amp. Test voltages have 
been raised from 230 kv. to 345 kv. 


3-phase and from 264 to 396 kv. 


house East Pittsburgh works. In 
single phase with mid point 


addition, the previous current 





It is quite probable that all electrical engineers who know something of the 
great concentrations of energy in large metropolitan utility systems have a 
suppressed desire to see what a really high power short circuit looks like—at 
a safe distance, of course, and relieved of all responsibility. Those fortunate 
to be in a special group invited to East Pittsburgh by Westinghouse on January 
22 had that desire fulfilled, for that was the occasion of the first public 
demonstration of Westinghouse's expanded high power testing laboratory in 
action. Though the purpose of this demonstration was to show how the test 
set is used to test circuit breakers, a preliminary demonstration was made 
to show what happens when some two million kv-a. are interrupted in open air. 
A horn gap, rigged up in the test yard, was shorted by a piece of iron wire. 
Under a potential of 138,000 v. a current of some 10,000 amp. was sent 
through this short to give a flash that was both tremendous and breath-taking. 
Twenty feet across, this waving, flaming, thundering arc swept upward and 
in some 3 sec. it broke. Three bested ilowatt-hours of energy were used in 
those 3 sec. Later, an oil circuit breaker interrupted this same current in 
3 cycles, or one-twentieth of a second. The test set which makes such a test 
possible is of extreme interest and of great usefulness. As described in this 
article, and as shown by the photographs, it consists essentially of two 60,000- 
kw. generators with suitable reactors and transformers for control purposes 
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Limits 


grounded, thus amply exceeding 
present transmission voltages. 

The laboratory is in effect a 
power station delivering a short 
circuit output comparable with 
that on large power systems. In 
contrast it carries no continuous 
load, and a short circuit is a nor- 
mal instead of an abnormal con- 
dition. The flexibility of the sta- 
tion permits duplicating of many 
voltages and currents correspond- 
ing to different services, classes, 
and ratings. Accurate control of 
service conditions and complete 
records of performance produce 
experimental data which, when 
properly used, result in new de- 
signs of proven performance. 


Simplifies Breaker Design 


Testing limitations in the past 
made it desirable in some cases to 
design circuit breakers with mul- 
tiple interrupters arranged for 
adequate voltage distribution be- 
tween them. To simplify the struc- 
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ture, the need for increasing test- 
ing capacity is obvious, since the 
burden on an individual inter- 
rupter becomes vastly increased. 
Single interrupters for 2,500,000 
kv-a. have recently been built and 
their lower energy, simplified 
structure, and reduced cost is in- 
dicative of a design trend in 
breakers. 


Future Demands Are Anticipated 


The laboratory is felt adequate 
for the future demands of Ameri- 
can power system practice; in 
fact, its complete power is only 
necessary for the large capacities. 
However, it is in these large ca- 
pacities that the major problems 
of design occur; for example, high 


Fig. 3. Setting up current limiting reactor 
switches for circuit breaker tests in the new 
Westinghouse high power laboratory. About 
100 reactor combinations are possible by 
opening and closing the switches connected 
to the reactor behind the switchboard. Re- 
actance can be varied from 5 ohms per 
phase to zero in small steps. Part of one 
of the 60,000 kv-a. generators is in the 
background 
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Fig. 2. Brains of the high power laboratory 
is this central control desk, so arranged that 
a single operator can guide all high power 
testing facilities. Included are the necessary 
indicating instruments, protecting relays, 
annunclators, and test jacks for checking all 
measuring and control circuits 


speed interruption, high speed re- 
closing, and repetitive duty. These 
problems require continued activ- 
ity, not only on existing units but 
especially on those newer develop- 
ments now becoming active in this 
country, and on which a back- 
ground of field experience at high 
power is lacking. 


The laboratory is used to test 
many new developments at a wide 
range of voltages. Because of de- 
fense needs, the facilities are now 
determining interrupting ability 
of circuit breakers, resistance of 
porcelain insulators to power 
areas, performance of lighting ar- 
resters, power transformers, re- 
actors, bus bars, high voltage ca- 
pacitors, ete., during short circuit 
conditions. 
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Highlighting the testing equip- 
ment in the new laboratory are 
two 60,000 kv-a. generator sets. 
These machines when operating in 
parallel can produce an initial 
three phase syrfmetrical short cir- 
cuit of 2,200,000 kv-a. at 13.2 kv. 
Each of ‘these sets consists of its 
generator, a 6000-hp. wound rotor 
driving motor and a direct con- 
nected exciter. The machines have 
14 poles; hence they run at 514 
r.p.m. for 60 cycle operation and 
219 r.p.m. for 25 eycles. Lower 
frequencies may be obtained by 
operating with resistance in the 
rotor circuits. 

The total weight of each ma- 
chine is 550 tons, the weight being 
about equally divided between the 
stator and rotor. The rotor diam- 
eter is 12 ft. and has a peripheral 
speed of 22,000 ft. per min.; the 
inertia of each rotor is 8,500,000 Ib. 
ft. The stators are spring mounted 
to cushion the shock on the founda- 
tion at the time of short circuit. 
Full capacity may be obtained from 
these generators at 7.6 and 13.2 kv. 
at 60 cycles and at 3.12, 5.5, 6.25, 
and 11 kv. at 25 cycles. The stored 
energy in the rotors of these sets 
is adequate to absorb the losses pro- 
duced by short circuits, and it is 
unnecessary to disconnect the driv- 
ing motors except in special cases 
where the short circuit is sustained 
for several seconds. This stored 
energy presents a problem in bring- 
ing the sets to a stop. With no 
braking, it takes two hours for the 
set to come to a standstill. 

Second in importance is a 
transformer station that includes 


Fig. 4. Icicles form rapidly on this circuit breaker being prepared for test in the refrigerated 
cell of the Westinghouse high power laboratory. Refrigeration is accomplished by continually 
recirculating the inside air through the coils of an ammonia evaporator 


six 33,333 kv-a. single phase trans- 
formers. Supplied directly from 
the generators at 13.2 kv., the sec- 
ondary of each unit consists of six 
22-kv. coils. By a suitable second- 
ary coil arrangement it is possible 
to connect them in series to obtain 
345-kv., 3-phase with neutral 
grounded.and 396 kv. single phase 
and midpoint grounded. 

Other features of the labora- 
tory are high current transform- 
ers to provide momentary and 5 


Fig. 5. Engineers and Executives watching the circuit breaker tests at East Pittsburgh 
on January 22 
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sec. current-carrying tests, a re- 
frigerated room for testing break- 
ers at minus 20 deg. F., and the 
necessary complement of control 
and measuring equipment. 
Operation of the facilities is 
controlled from a central control 
desk separately housed about 500 
ft. from the generator sets and 
transformers. The desk contains 
the necessary indicating instru- 
ments, protective relays, annunci- 
ators, and test jacks for checking 
all measuring and control circuits. 
The arrangement is such that a 
single operator can completely 
observe every test. An oscillograph 
records simultaneously voltages, 
amperes, are energy, trip coil cur- 
rent, breaker travel and pressures 
generated in the breaker tank. 
Located at key points about 
the laboratory and yard are safety 
switches. Workers in the area cov- 
ered by one of these switches 
move to the safe position and 
every switch must be restored to 
the operating position before volt- 
age can be applied to the gen- 
erators. Protective relays and 
photo cells clear the circuits and 
de-energize the generator field in 
case of a power arc in the station. 
A sequence drum controls the 
actual test operations once the 
voltage and current limiting re- 
actors have been set to the desired 
valves. Since two sequence drums 
as well as two oscillographs are 
available, it is possible to quickly 
shift from one setup to another. 





Performance Tests 


For Greases 


While the desirability of purchasing 


reases and other lubri- 


cants by specifications, based on performance or service, has 
long been recognized, laboratory tests of a significant nature 
have been difficult to arrange. Work along this line done for 
the navy, however, shows considerable promise. The equipment 
is relatively simple and results in the laboratory for high and 
low temperature greases correlate well with service performance 


FOR SEVERAL YEARS the 

Navy has known that specifica- 
tions under which the purchases of 
lubricating greases are made are 
faulty and has been searching for 
an improved method of specifica- 
tion. Increasing speeds, bearing 
loads, tooth pressures and operat- 
ing temperatures have increased 
the demands on lubricants, in many 
eases beyond the point where sim- 
ple composition specifications give 
assurance of satisfactory material. 

For the lubrication of some ma- 
chines and accessories, the demands 
of which are particularly severe, 
lubricants recommended by the 
manufacturer of the machinery 
have been purchased. This system 
of temporizing has resulted in the 
growth of an extensive list of pro- 
prietary lubricants, with the at- 
tendant complication of maintain- 
ing stocks of 20 or 30 special lu- 
bricants. A particularly objection- 
able feature has been the necessity 
of stocking several different lubri- 
eants for similar machines from dif- 
ferent manufacturers. 


Desirability of Performance Tests 


Government Departments, par- 
ticularly the Navy, have long fa- 
vored the purchase of materials 
on a service life or work-factor 
basis. In the case of lubricating 
oils, this method has been so far 
developed that the work factor is 
applied to the manufacturer’s bid 
price with the result that the Gov- 
ernment instead of purchasing lu- 
bricating oil buys lubrication with 
oil. 


1The tests and apparatus covered b 
this article were presented at t 
Annual Meeting of the A.S.T.M 
cago by: obert C. Adams, 
Engineer in charge of the Research 
Section of the Chemical Laboratory, and 
Harrison E. Patten, Contract Employe 
Engaged on Greases, of the U. S. Naval 
Engineering Experiment Station, An- 
napolis, Md. The opinions of the authors 
expressed at the meeting are not neces- 
sarily the official opinions of the Navy 
Dept. or of the Experiment Station. 
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Work on greases has been in 
progress at the Engineering Ex- 
periment Station for several years 
and it now appears that the spec- 
ification of greases on the basis of 
performance instead of the former 
specification on the basis of com- 
position and physical properties is 
possible. The work is by no means 
completed, but the special ap- 
paratus and the results which have 
been obtained to date should be of 
interest to producers and con- 
sumers of greases. 

The object of these methods is 
to measure the working lubricating 
properties of grease without regard 
to the materials of which it is com- 
posed, the manner of manufacture, 
or its history prior to receipt. 
While all of these affect its proper- 
ties, the evaluation of such diverse 
factors is impracticable. Naturally 
the first efforts were directed 
toward lubricants for apparatus in 
which the greatest difficulty had 
been encountered. 


High-Temperature Grease 


The first of these was the spec- 
ification of lubricants for hjigh- 
temperature service, in situations 
where grease would be exposed to 
temperatures of 300 deg. F. or 
more. An apparatus was designed 
and built (Navy Grease Machine 
1938) in which a standard ball 
bearing, filled with the test lubri- 
cant, can be operated at controlled 
temperature and speed, while the 
torque is measured. 

All else being equal, it is rea- 
sonable to believe that the grease 
with the lowest torque and there- 
fore the lowest friction loss would 
be most suitable. Many precau- 
tions are necessary in order to ob- 
tain reproducibility. The first is 
the maintenance of a uniform fill- 
ing of the test bearing with grease. 

To accomplish this, a filling ap- 
paratus, called the Navy Bearing 


Packer, was made, with which all 
voids in a No. 204 open bearing 
ean be filled. The amount of grease 
loaded into the test bearing by 
means of the bearing packer is re- 
producible within 1 per cent. 

Principal variables affecting the 
torque measurements, in addition 
to the character of the grease, are 
temperature, amount and distribu- 
tion of grease in the bearing, speed 
of rotation, and time since the start 
of the test. The last is important 
because of the thixotropy of the 
grease, since during working its 
plasticity is constantly changing. 

Time can be measured, but not 
altered or reversed. In order to ob- 
tain reproducible results, it is 
necessary to collect all data in the 
form of torque-time curves. All 
other variables can be maintained 
constant throughout the test run. 

At the start of the test run the 
grease is packed into 100 per cent 
of the voids of a weighed, No. 204, 
eight-ball bearing without grease 
shields, and the filled bearing is 
again weighed. The outer race of 
the test bearing is clamped into a 
brake drum and the assembly 
locked on the shaft of the Navy 
Grease Machine with the shaft 
through the inner race, and the 
brake drum connected to the 
torque-measuring spring. 

The motor previously had been 
adjusted to rotate at the desired 
speed and the test temperature is 
set. The motor is started and the 
first excursion of the spring is read 
as the initial torque, with read- 
ings thereafter at first frequently, 
then at increasing intervals, for 
1 hr. Although the torque has 
been observed to decline continu- 
ously, at a decreasing rate, for 
as long as 16 hr., the torque-time 
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Fig. 1. Torque measurement on grease be- 
fore and after high-temperature beating 
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Fig. 2. Dirt in representative greases 





curve obtained in 1 hr. is charac- 
teristic. 

At the end of the run the bear- 
ing is removed, excess grease is 
wiped off the faces of the race, and 
the bearing weighed. The differ- 
ence in weight is called leakage 
and is calculated to percentage of 
the original grease charge. 


Beater Test 


Deterioration of stable lubri- 
eants under high-temperature con- 
ditions is not rapid enough to be 
measured by tests under simulated 
service conditions in the Navy 
Grease Machine. In order to ac- 
eelerate the rate of oxidation and 
deterioration, a high-temperature 
beater was devised. This apparatus 
consists of a single-row ball bear- 
ing, 234 in. O.D. with the inner 
race clamped by a wing nut to the 
lower end of the vertical shaft of 
a 3600 r.p.m. motor. A counter- 
balanced cup with electrical heat- 
ers in its jacket can be raised onto 
the bearing so that vertical ribs in 
the interior of the cup hold the 
outer race and prevent its rotation. 

The standard high-temperature 
stability test consists of placing 4 
lb. of grease in the cup, heating to 
400 deg. F., and then beating with 
the rotating bearing for 7 hr. At 
the end of the test the residue, or 
grease, if it is still recognizable, 
can be used to fill a test bearing. 
Repetition of the Navy Grease Ma- 
chine tests gives an indication of 
the extent of damage to the original 
properties of the lubricant. The 
slight increase in torque after beat- 
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ing indicated in Fig. 1 illustrates 
a grease satisfactory for high-tem- 
perature service. 

On the basis of results obtained 
with the above apparatus, the En- 
gineering Experiment Station has 
prepared a specification for high- 
temperature lubricants? which has 
been used for purchases of high- 
quality greases for almost 2 yr. 
The results have been entirely sat- 
isfactory. 


Low-Temperature Grease 


The second application of per- 
formance testing to specification of 
greases was to the problem of air- 
eraft-control lubricants. Bearings 
in aileron and rudder hinges are 
in pulleys in control cable trains 
are exposed to ambient tempera- 
tures. This means that bearing 
and lubricant temperatures may 
vary from that of metal in tropical 
sunlight, about 165 deg. F., to 
the temperature of the substrato- 
sphere of —60 to —65 deg. F. 

The original apparatus for low- 
temperature mobility testing con- 
sists of a vertical spindle of hard 
rubber with the inner race of the 
test bearing clamped to the lower 
end and a pulley on the upper 
end. The outer race of the test 
bearing is held between the two 
parts of a liquid-tight sleeve so that 
sleeve and bearing can be placed 
in a bath of alcohol and dry ice 
without wetting the lubricant in 
the test bearing. A predetermined 
torque is applied through the pulley 
and the time required for the initial 
revolution is determined. The re- 
lationship between plasticity of 
the grease and temperature is sim- 
ilar to the viscosity-temperature 
curve for lubricating oil. 

In addition to plasticity at low 
temperature, a suitable lubricant 
must be stable at the highest tem- 
perature to which it will be ex- 
posed. There are two ways in 
which a grease may fail when 
heated ; it may change from a plas- 
tie structure to a fluid and run out 
of the bearing (leakage), or it may 
separate into a stiffer plastic by 
losing some of the oil (bleeding). 

To test for leakage, the bearing 
which has been used for the cold 
test is run in the Navy Grease Ma- 
chine 1938 for 1 hr. at 150 deg. F. 
and 600 r.p.m. Not more than 5 
per cent of the original charge 
should leak from the bearing dur- 
ing this test. 

For separation or bleeding tests, 
10 g. of grease are weighed into a 


2Navy De partment . Aeronautical Spec- 


ifications ted September 1 
1939; co _ obtainable from Bureau o 
Aergnau ics, Navy Dept., Washington, 


perforated nickel filter cone which 
is exposed in a tared 100-ml. 
beaker and placed in a drying oven 
kept at 150 deg. F. During 50 hr. 
no oil or molten grease should drip 
into the beaker. The quantity of 
such leakage is determined by 
weighing the beaker with its sepa- 
rated product. 


Dirt in Grease 

Application of grease lubrica- 
tion to high-speed precision bear- 
ings having minimum clearances 
makes necessary control of the non 
lubricant inclusions in grease. Such 
things as sand, uncombined lime, 
metal particles, hair, and vegetable 
fibers are present in all greases. 
In most applications this dirt 
causes no trouble; at least no casu- 
alties have been attributed to it. 

It seems reasonable, however, 
that serious damage might be done 
to a ball bearing if a particle of 
sand having a diameter twice the 
clearance between balls and races 
were thrown into the ball track 
when the bearing was rotating at 
high speed. In order to establish 
standards of cleanliness a quanti- 
tative measure of dirt in grease 
must be possible. 

The apparatus used for such 
measurements consists of a binocu- 
lar microscope fitted with a mi- 
crometer scale in one eyepiece and 
a mechanical stage. The sample 
of grease is placed in a U-shaped 
template on a clean slide. The 
sample is then racked across the 
field of view while the observer 
counts the particles as they pass 
the eyepiece scale. The individual 
particles can be measured and their 
sizes recorded as they are counted. 

The results of examination of 
two greases are illustrated in the 
eurves of Fig. 2. Each ordinate 
of these curves represents the con- 
centration of particles of the indi- 
eated size or larger which were 
present in the sample. Both greases 
were quality products of their re- 
spective manufacturers and the 
cleaner of the two is among the 
cleanest which has been examined. 
The absence of particles larger than 
0.005 in. in diameter should be 
secured by adequate screening of 
the finished grease, but low con- 
centrations of foreign material 
smaller than one or two thousandths 
of an inch probably can be ob- 
tained only by care in the selection 
of raw materials and cleanliness of 
equipment during manufacture. A 
tentative limit of foreign matter 
in commercially obtainable greases 
is indicated by the broken line in 
Fig. 2. 
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War News From the 
Industrial Front 


American Preparation for 


War 


Just before Pearl Harbor, the Presi- 
dent ordered the preparation of “a report 
on the defense effort of the Federal Gov- 
ernment as of December 31, 1941, ... on 
the basis of factual information furnished 
by the various departments and agencies 
responsible for the program.” This was 
completed and transmitted to the Presi- 
dent January 14 and released January 23. 

Without minimizing the enormity of 
the task confronting industry, nor over- 
emphasizing the importance of steps al- 
ready taken, the report outlines in chrono- 
logical order the balanced preparation of 
all agencies to meet and defeat the enemy 
in every field of endeavor. A 

It is short (62 pp.), well written, 
printed in large type and should be read 
by every American interested in gaining 
an understanding of the complexities of 
modern warfare and the necessity of 
waging war on a broad front. A post card 
or letter addressed to Archibald Mac- 
Leish, Director, Office of Facts and Fig- 
ures, Washington, D. C., will bring a copy 
of this “Report to the Nation”. 


A Long Way to Go 


Wutte industrial production is at the 
highest point in history, the war effort is 
still far behind the last war from the 
standpoint of man power in proportion to 
population. 

At the end of the first World War 
there were 2.23 American war workers 
for each man in the armed forces, while 
in December, 1941, this had already in- 
creased to 2.56, probably because indus- 
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trial production was being pushed by for- 
eign orders while the army expansion in 
particular was curtailed by congressional 
limitations on the size of the draft army. 


No Priorities for Shelters 


Priority assistance will not be granted 
for the construction of air raid shelters in 
the United States, it was announced by 
J. S. Knowlson, Director of the Division 
of Industry Operations, WPB, following 
a conference between officials of WPB 
and the Office of Civilian Defense. 

Benefiting from British experience and 
the skill of American engineers, OCD has 
developed a design for a reinforced con- 
crete protective shelter to hold 24 persons 
which uses a minimum of metal. Even 
this shelter, however, would require 
about 4750 Ib. of steel for reinforcement 
and for a steel door. The amount of steel 
necessary to build enough of these shel- 
ters to protect citizens inhabiting all the 
coastal areas of the United States would 
run into fabulous amounts. 


A-|-a for New Transmission 
Line 

WPB has approved a priority rating 
of A-l-a for a transmission line to 
built by the Ark-La Electric Cooperative 
from Pensacola Dam in northeast Okla- 
homa to an aluminum plant being built at 
Lake Catherine, Ark. The dam is being 
operated by the PWA and the aluminum 
plant, which will have an annual capacity 
of 120,000,000 Ib., is being built by the 
Aluminum Co. of America for the De- 
fense Plant Corp. and will be Govern- 
ment-owned. 

In granting this priority to the Ark- 
La-Co-op, the WPB required that Pen- 
sacola Dam be interconnected with the 
private power systems at Riverton, Kan., 
and that the dam and all publicly-owned 
transmission facilities in the area be co- 
ordinated with the private power systems 
in the area. 


Power Curtailment Cuts 
Peak 


DurincG the war period power short- 
ages in many areas are expected to de- 
velop. Just what results can be achieved 
by curtailing civilian use is problematical, 
but in the San Francisco area peak loads 
have been reduced about 50,000 kw. or 
approximately 5 per cent by the simple 
expedient of turning off exposed advertis- 
ing signs and floodlights, by dimming 
store lighting and requesting domestic 
users to turn off all electric signs when 
not in use. 

Studies have also been instigated by 
the F. P. C. to determine the effect of 
daylight saving time. It is estimated that 
this will cut some 100,000 kw. off the an- 
nual peak in both New York and Chicago. 


More Floating Power 

To meet the need for flexibility in the 
power supply and bolster emergency areas 
the Government is planning for at least 
four floating power plants, mounted on 
barges able to navigate most inland water- 
ways and the Great Lakes. 


Each barge will be complete in itself 
with a standard 25,000 kw. unit, boilers, 
fuel tanks and auxiliaries. These plants 
will have practically the same efficiency as 
a land plant and will cost little if any 
more. The S. S. Jacona has rendered 
valuable service in the New England 
States and it is expected that the barges, 
because of the increased flexibility, will 
be equivalent to at least twice the capacity 
in a permanent location. 


Sickler to Head 


Power Priorities 


J. A. Krue, chief of the Power Branch 
of the War Production Board, announced 
on February 5 the appointment of Bar- 
clay J. Sickler of Portland, Oregon, as 
chief of the priorities section of the 
Power Branch. Mr. Sickler is on loan 
from the Bonneville Power Administra- 
tion, where he has been since 1939 as chief 
of the rate and statistics section. During 
the past several months Mr. Sickler has 
acted as a consultant for the OPM Power 
Branch. He will now devote full time to 
the WPB. 


These Trifles Are Important 


It Is DIFFICULT to realize how impor- 
tant trifles may in a nation of 
130,000,000 people. For instance, at the 
request of WPB, shoe manufacturers 
have agreed to use japanned metal instead 
of brass shoe eyelets. This will save suf- 
ficient brass each year to make a million 
artillery shells. 

_ Last month use of tin cans was cur- 
tailed for: baking powder ; beer; biscuits; 
candy; cereals; chocolate; coffee; dog 
food ; spices; and tobacco. Last year beer 
cans required 1600 t. of tin or more than 
any food except tomatoes; coffee, 900 t.; 
dog food, 820 t.; oil cans, 275 t.; and 
tobacco, 200 t. Lamps for Christmas trees, 
advertising, decoration and display will 
be eliminated and others curtailed with 
an expected saving this year of 110 t. of 
nickel; 1437 t. of brass; and 147 t. of 
copper. 


Urges Increase in Coal 
Inventories 


LARGE USERS of coal and coke, especial- 
ly utilities and industrial users, are being 
urged by the WPB to build up their in- 
ventories as much as possible to avoid the 
danger of having to suspend operations in 
case of an emergency. eral Inventory 
Order M-97, issued Feb. 13, revokes the 
inventory restrictions imposed by Priori- 
ties Regulation No. 1 insofar as they apply 
to coal and coke. 

This order, issued upon recommenda- 
tion of the Office of Solid Fuel Co- 
ordinator, will enable large users to take 
advantage of the fact that there is at 
present considerable excess production of 
coal and coke and transportation available 
for distribution. 


Ceilings on Two Kinds 
of Oil 


Fottowine refusal on January 9 to 


permit large oil companies to increase 
prices on Bunker C and No. 6 grade fuel 
oil at East Coast and Gulf Coast ports, 
the OPA on January 20 issued a schedule 
formally setting ceilings on those grades. 
The maximum prices set are those ef- 
fective ‘on January 9, f.o.b. refineries and 
terminals, (ex lighterage) range from 
$1.55 per bbl. at Albany, N. Y., to $0.85 at 
(Continued on page 110) 
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Bagging a Sub the Modern Way 


THESE DAYS it is difficult to stay away from some 
active phase of the war for while the industrial front is 
just as important it is more prosaic. Further diversion of 
power equipment manufacturing facilities for naval needs 
will intensify the engineer's problem of maintenance in 
order to insure maximum output with present facilities. 

Then of course there is the question of sabotage which 
will probably be kept pretty well under cover until the 
end of the war. Those who minimize this danger should 
read The Dark Invader (Macmi!lan, 1933) by Captain von 
Rintelen. He was sent over from Germany before the 
United States declared war in 1917 and working through 
consular and diplomatic agencies was highly successful in 
causing labor troubles, and sabotaging industrial plants, 
transportation facilities and shipping. 

Captured by the British on his way back to Europe 
he was returned to the U. S., tried in May, 1917, and 
sentenced to prison. As Convict No. 8891 he stayed at 
Atlanta Prison until 1921 when he was released and re- 
turned to Germany. The immediate cause of his downfall 
was Von Papen, a former diplomat in Germany's Wash- 
ington embassy and now Hitler's ace diplomatic trouble 


~ shooter. 


Von Papen's papers were captured by the English and 
the meretricious care he lavished on check book stubs told 
a pretty convincing story. Later this same Von Papen was 
surprised by Allenby's forces in Palestine and his papers 
captured. They wired London and the rumor is that the 
following cable was sent back: “Forward papers. If Papen 
captured do not inter. Send him to a lunatic asylum." 

That, however, was during a past war, a crude one by 
present standards. Coming back from Washington last 
month | was billeted in the same Pullman section as a 
captain in the Army's Chemical Warfare Service and 
learned a great deal about recent developments and par- 
ticularly of the close co-operation of the Army and Navy in 
developing a mysterious new green lacquer. 

Barrels of this lacquer are carried by ships ready to be 
dumped overboard when entering submarine infested areas. 
The lacquer spreads over the surface of the sea in a thin 
tenacious film. 

This film coats the submarine's periscope lens as the 
sub rises to get a sight. The commander, misled by the 
green tint, thinks he's still submerged and continues to 
rise. When he gets to about 500 ft. they blast him down 
with anti-aircraft guns. It's all much more scientific and 
modern than ash cans. Richard H. Morris 
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SO YOU WANT A NEW PLANT? 


Very interesting—but just what information and data should you 
and the boss have before he plunks down the money? From a 
wide experience as operator, designer and manufacturer, the 
author tells the M.P.C. what he thinks ‘the user wants to know." 
Four parties, the owner, the operator, the designer and the 
manufacturer are involved, each with a specific problem but all 
with a common view point—the best plant that can be built for 
the money. Perhaps a simple plant with a medium to large size 
tea kettle is the thing for you—perhaps you need a Superdooper 
with all the trimmings. Maybe high temperatures and high 
pressures are the berries—for someone else—but don't meet 
your requirements at all. Finally, what type of men are going 
to operate this fine new plant? That's a mighty important factor 


By ALFRED IDDLES, Application Engineer 
Babcock & Wilcox Co., New York, N. Y. 


HEN AN OWNER undertakes to 
build a power station, he faces not 
only a problem in economics but also has 
need of information from all the manu- 
facturers, the construction and the oper- 
ating men. The arrangement and selec- 
tion of equipment obviously should sat- 
isfy the operators provided they are will- 
ing to accept the limitations imposed by 
economic considerations. It should also 
combine the best that manufacturers 
have to offer. Thus there are four prin- 
cipal parties involved in a power project 
—the owner, the operator, the designer 
and builder, and the manufacturers of 
equipment. It can be assumed that the 
interests of all four are essentially the 
same and that the relationship should 
be one of cooperation and mutual respect. 
Engineering factors are not simple 
and to purchase equipment as one would 
purchase Portland cement or wheat, has 
usually been found unsatisfactory. There 
are standardized specifications for such 
commodities and their purchase on a 
specification and test-upon-delivery basis 
is entirely feasible. One cannot so readily 
specify a boiler feed pump or an oil 
switch and be sure of obtaining a prod- 
uct: which will best suit the specific re- 
quirements. The specifications must be 
written usually for the specific use in- 
volved and there are intangible elements 
of value which should be considered 
when comparing equipment offered. 


Three Types of Information 

When selecting equipment, there are 
three kinds of information which the 
owner should have, and these can be 
grouped under the following headings: 
conditions which equipment must meet; 
experience and ability of manufacturers 
who offer equipment; peculiar require- 
ments which may be imposed by geo- 
graphic location and plant operating 
practices. 

Probably the most efficient way to 
produce specifications for plant equip- 
ment is to analyze the physical limitations 
due to the plant location, to prophesy as 
accurately as possible the load cycle 
through the probable life of the plant, 
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and then to discuss with the various 
manufacturers the possibilities for meet- 
ing these conditions. The type of load, 
whether it be fairly constant or swinging 
over a wide range, may have a material 
effect upon boiler feed pumps and the 
type of prime mover to drive them. 
Whether a constant speed motor-driven 
pump or a pump with variable speed 
prime mover, may depend upon the 
amount of load variation to be expected. 
A ‘discussion with the pump manufac- 
turer would enable him to offer the best 
product for the purpose. 


Asking for the Impossible 

In writing specifications for a steam 
generating unit, there is a great deal 
more needed by the manufacturer than 
the plain statement of pounds of steam 
required per hour with pressure and 
temperature. Of course the most im- 
portant variable probably is fuel, and, 
to specify that the unit shall operate with 
equal ease with natural gas, oil, or coal, 
is to ask for the impossible. The heat- 
absorbing characteristics are materially 
different for these different fuels and if 
uniform steam temperature is required 
from this same variation in load, then a 
very flexible and more costly unit must 
be designed. 

To specify feedwater temperature at 
normal full load is insufficient. The 
feed temperature at the lower loads has 
a large effect upon superheat tempera- 
ture; likewise accidental reduction in 
feed temperature due to heater failures 
has a tremendous effect upon resulting 
superheat and the amount of fuel to be 
burned. A reduction from 450 to 350 
deg. F. will amount to as much as 45 
deg. F. in superheat for the same steam 
output and means an increase of 10 per 
cent in the heat input. Obviously such a 
change will materially affect the tempera- 
tures throughout the unit and may affect 
the ash and slag conditions. It would be 
best to state clearly what the expected 
normal operating conditions are and 
then to ask for estimated results in case 
of departure from these standard condi- 
tions, 


Higher steam temperatures have made 
it necessary to utilize in the superheater 
an increasing proportion of the total heat 
input and this has resulted in units more 
sensitive to changing conditions in the 
furnace. The heat-absorption capacity of 
the furnace walls will vary with different 
fuels and even will change from day to 
day with fuel from the same mine. 

Maybe Low Temperatures Are Best 

The accuracy with which either hand 
or automatic combustion control maintains 
good combustion and constant excess 
air will materially affect the superheater 
performance. In the 900 to 1000 deg. F. 
range, quite naturally the turbine manu- 
facturer wishes accurate temperature 
control. Recently he has asked for limi- 
tations in the range of temperature and 
also in the rate of change in temperature. 
To meet these increasingly severe re- 
quirements, the steam generator must be 
built with a greater latitude for handling 
variations in conditions, particularly in 
cleanliness of furnaces and in excess air. 

Even so, it has so far been impos- 
sible to maintain the severely constant 
conditions that the turbine designer 
would like and at the same time permit 
of the rapid and wide swings in steam 
output which some systems require. It 
might be well to study this situation very 
carefully and possibly choose less sensi- 
tive machines or more moderate temper- 
atures for those installations where 
swinging loads must be carried on a 
single or a few turbine units. 

Whether the increase in efficiency due 
to high superheat is warranted in view 
of the possible damage to the turbines 
or whether it justifies the extra cost of 
automatic control to meet the swinging 
load, may well be questioned. Certainly 
no automatic device can be expected to 
foresee the extent and direction of major 
swings in load, and if temperatures are 
to be maintained in a narrow range, the 
intelligence of supplemental hand con- 
trol will undoubtedly be required. If the 
swings are rapid, of course even this 
hand control cannot keep up with changes 
because the response to the adjustment 
is not. sufficiently rapid. This is inherent 
in equipment because of the stored heat 
and the large effect of relatively small 
changes in excess air. 

It's Automatic! 

Sometimes this is not appreciated by 
the operators. For instance, the writer 
observed recently a plant operating on a 
swinging load with steam outlet temper- 
ature varying from 925 to 1015.deg. F. 
Upon inquiry of the operator at the 
board, I was told that the automatic tem- 
perature control equipment ought to 
handle the situation but it was obviously 
inadequate because it was permitting 
these wide swings. This operator and 
probably the owner who was responsible 
for him should have known that a change 
of 10 per cent in excess air would make 
a change in superheat of 40 deg. F. on 
this unit with other conditions the same. 
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In this case there was a change of 20 
per cent in steam output in from three 
to five minutes. There was heat stored 
in the boiler and superheater and a lag 
in the temperature-indicating instru- 
ments. It takes time to move dampers 
and readjust combustion air and no oper- 
ator or owner should expect an automa- 
tic control to function under such cir- 
cumstances with the accuracy which the 
turbine designer had asked for in this 
instance. 

In addition to the experience of the 
manufacturer and the history of his past 
performance there is another major 
phase of this problem which is often 
overlooked. This has to do with research. 
By and large, it seems to be the Ameri- 
can habit to have a large amount of 
research work in the power field done 
by the manufacturers in their plants and 
laboratories but because of the nature 
of equipment a great deal also must be 
done in operating plants. The willing- 
ness of the owners to purchase equip- 
ment which departs in some measure 
from exact past practice has often car- 
ried with it the need for patience in 
starting up and testing this equipment. 
Many times outages and loss of use oc- 
cur while changes or adjustments are 
made. 


Conflicting Needs 


The third major point revolves around 
the operating conditions existing in a 
given plant. In some, the owners seem 
willing to purchase oversized equipment 
or otherwise operate at the easiest load 
for the equipment after its characteris- 
tics have been determined. Others ex- 
pect to obtain a considerable overload 
from any equipment and if the specifica- 
tions and negotiations do not clearly set 
forth: the viewpoint of the owner, then 
the manufacturer is at a loss to know 
how to design. 

The temptation is strong to sell that 
which will literally meet the requirements 
but sometimes these requirements are not 
adequately or clearly set forth and the 
owner then discovers that he does not 
have what he thought he was going to 
get. This ties back to the specifications 
and leads me to a reiteration of the fact 
that it is not feasible to put in writing 
all that should be understood in arriving 
at a suitable design for a specific case. 

Geography and climate have a great 
deal to do: with station design. One can 
do quite different things with steam 
units using natural gas than can be done 
with those burning coal in the Chicago 
territory. No one should expect to get 
ratings out of Midwestern fuel that 
would equal those obtainable with better 
coal from West Virginia and Pennsyl- 
vania. The equipment for the Midwest 
must, therefore, be larger and in generat 
more expensive to produce equally satis- 
factory results. 

After equipment has been purchased, 
there follows a period of detailed co- 
operation in which the needs of the plant 
designing engineer are in some measure 
impossible to meet by the manufacturer’s 
design engineers. If there is any appre- 
ciable difference in the unit from those 
that have been constructed before, then 
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the designing engineers wish for quick 
settlement of external dimensions and 
points of attachment to steel and piping. 

This is quite contrary to the need 
for the manufacturer’s designer to build 
the unit from the inside outward. It is 
necessary to know many of the details 
before the assembly drawing can be 
made. This is an item needing patience 
and active cooperation between the two 
parties. In fact the critical point in ap- 
plying purchased equipment to an assem- 
bled plant is in the development of the 
drawings at this stage. 

I believe the owner would like to 
know the amount of research that has 
been done by a manufacturer to enable 
him to produce the equipment offered; 
would like to feel sure that he is going 
to get first class workmanship by an 
experienced and thoughtful organization 
so that the minimum of delay and trouble 
in assembly of the entire plant will be 
encountered; and, above all, the owner 
should want to know what the equipment 
will not do. Neither the equipment nor 
its designer can control the characteris- 
tics of the coal or other fuel that is 
supplied. 

Some of our worst recent troubles 


have been with slag resulting from the 
use of fuel oil. No designer can control 
the maintenance of equipment which is 
likely to determine the fineness of coal 
from the pulverizer and the perfection 
of combustion, nor can he regulate con- 
ditions. If the owner expects to run the 
units at an exceedingly high load factor 
and at full load or overload, then he 
should know whether this procedure was 
contemplated when the equipment was 
designed. A base load is much more 
difficult than a variable load when slag 
is an operating limitation. 

The owner should want to know 
whether he has supplied his organization 
with sufficient trained personnel and 
equipment to enable it to properly care 
for the chemistry involved in a high 
pressure plant and whether the mainte- 
nance crew is competent to take care 
of the class of equipment being pur- 
chased. It is sometimes difficult to make 
a pulverized coal fireman out of an old 
stoker fireman. The man who could set 
up the brasses on a reciprocating engine 
may not be at all the man to handle a 
steam turbine. A crew accustomed to 
700 deg. steam may not realize the limi- 
tations surrounding 900 and 950 deg. 
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"Shake hands with Mr. Mandalson, our Electrical Engineer." 





FOR THE PLANT 
ELECTRICIAN 


Planning for Fluorescent 


Lighting Maintenance 
By E. W. BEGGS 

Westinghouse Lamp Div. 

Bloomfield, New Jersey 





When to remove a lamp; choice of size and 
type; fixtures; individual vs. group replace- 
ment; lamp life and mortality rates; when to 
use ladders, movable platforms, catwalks, 


cranes or lowering hangers for replacements. 


If good lighting costs are to be kept low 
easy, regular maintenance must be assured 





ALTHOUGH fluorescent lamps have an 
extremely long average life, neverthe- 
less, they eventually wear out, burn 
out, or, fail in service. When this time 
comes the old lamp must be replaced 
by a new one so the fixtures should be 
so designed that lamps can be easily 
replaced and, equally important, the 
location of the fixtures should be cho- 
sen to provide ready access for main- 
tenance. 

It is impossible to predict when 
each individual lamp will burn out, but 
it is quite possible to predict the num- 
ber of lamps that will fail in any given 
group of lamps used over a definite 
period of time, if the conditions are 
known and if the group is quite large. 
Lamp life expectancy curves which are 
similar to actuarial data for humans 
are used, and with them a maintenance 
program can be developed that will 
provide the maximum satisfaction at 
the minimum cost. 

In developing such a program the 
lamp life expectancy should be divided 
into two parts. The first part is an 
analysis of the group of lamps installed 
when the fixtures were first put into 
operation, and the second part is an 
analysis of subsequent lampings. 

Since the initial lamps are all new, 
few, if any, fail during the first few 
hundred hours of service. As the group 
of lamps ages, however, an increasing 
number will burn out with the rate of 
-mortality greatest at or near the aver- 
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age life point. A few will remain in 
service for considerable longer pe- 
riods of time. With the average run of 
fluorescent lamps, however, there is a 
fairly wide spread in life, and about 
half of the first lamping will fail in a 
period equal to about one-third the 
average life of the lamps. 

The mortality curve follows the life 
cycle of the first or initial lamping 
only. The approximate number of 
lamps per month (or per year) that 
will need to be replaced after the re- 
placement curve levels out can be esti- 
mated from the formula 


Number of failures = 
Hours Burned X No. of Outlets 





Rated Lamp Life 


This is the formula that should ordi- 
narily be used although deviation from 
this average replacement rate must be 
expected during the first few lampings. 

Principal maintenance requirements 
for economical and dependable light- 
ing are: 

1. Provide means for access to the 
fixture for cleaning and relamping. 

2. Use fixtures designed to provide 
for ready cleaning and relamping. 

3. Provide in advance for the re- 
placement of lamps that are to burn 
out. In this, it is generally best to con- 
sider first the replacement of the initial 
group of lamps and then to plan for 
the ultimate, less erratic, replacement 
rate of later groups of lamps. 

4. Consider the relamping and main- 
tenance requirements of the installa- 
tion when choosing the size and type 
of lamp to use. 

5. Where a fixture or group of fix- 
tures is extremely difficult to service, 
use the group replacement plan, 

The more common devices now in 
use to reach a lighting fixture are: lad- 
der, movable platform, and lowering 
hanger, and the choice of which to use 
is not always easy. Conditions will 
largely determine the best solution, 
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Fig. 3. A difficult problem was solved in this 

theatre by using this automatic telescoping 

tower. For heights up to about 20 ft. a 
simpler type of lift can be used 


but in theory a decision can be reached 
on the basis of cost computations. 
This is done by first establishing the 
labor cost of a single relamping with 
each device and then, based on the 
number of lamp renewals needed per 
year, determining the overhead cost of 
the equipment per renewal. The most 
economical is, of course, the one which 
shows the lowest combined cost of re- 
newal labor plus overhead. 

In general, it will be found that 
each device has an important place in 
the picture. Ordinarily, where very 
large numbers of units are to be serv- 
the movable platform is the 
cheapest. Where there are a medium 
number of units, a ladder is least ex- 
pensive. Where there are only a few, 
the lowering hanger is the most eco- 
nomical. However, where a movable 
platform cannot conveniently be moved 
about on the floor to bring the main- 
tenance man to the fixture or where 
the design of the building makes the 
use of a ladder impracticable, the low- 
ering hanger is not only the best but 
is often the only solution. 

Fluorescent lighting equipment can 
occasionally be serviced from a cat- 
walk designed especially for the pur- 
pose or, if the layout is carefully 
planned beforehand, they may be ser- 
viced from a truss or modified truss 
paralleling the fixture. Such a system 
would be unusual but, where possible, 
should be provided. Servicing of fluor- 
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Fig. 1. (Left) The mortality curve for lamps approximates the 
mortality curve for human beings 


120 140 =: 160 


Fig. 2. (Above) Theoretical replacement rate for Mazda F Lamps 
based on the mortality curve of Fig. I. 
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escent lighting fixtures from a travel- 
ing crane requires a suitable safe 
operating platform which should be 
provided when the crane is installed. 
Consider a defense plant with 
10,000 40-w. lamps burning 20 hr. a 
da., 25 da. a month throughout the 
year. The relamping problems here are 
startling. Substituting in the formula 
and computing the average number of 
replacements ultimately to be required, 
that is, 10,000 times 500 times 12 divided 
by 2500 equals 24,000 lamps to be re- 
placed per year, or 2000 lamps per 
month after the first few relampings. 
That would be a sizable maintenance 
job, but the ultimate average replace- 
ment rate of 2000 per month is only 
about half of the peak replacement rate 
that occurs at approximately 2500 hr. 
and again at approximately 5000 hr. 
The replacement curve reaches a 
peak of almost twice the average re- 
placement rate after the lamps have 
burned about 2500 hr. This means that 
whereas 2000 per mo. or about 80 lamps 
per da. would be relamped after the 
replacement curve levels out, over 130 
lamps per day would need to be re- 


Fig. 4. The hundreds of lamps in this airplane factory are serviced by lowering individual 
fixtures to the floor 


placed during the first peak period 
which, in this instance, would occur at 
about the fifth month, 

It is obvious that in installations in- 
volving large numbers of lamps such 
as are now being installed particularly 
in some of our new defense plants, the 
maintenance engineer must anticipate 
not only the average renewal rate but 
must lay his plans to handle the peak 
load when it comes. 

It should be noted that the fluor- 
escent lamp blinks on and off when it 
reaches the normal end of life. This 
blinking is caused by the high voltage 
that develops in the lamp when the 
emission material is worn away from 
both of its electrodes. This high volt- 
age causes the glow switch, normally 
used, to switch the lamp alternately on 
and off. 

Blinking should not be permitted 
to continue for more than an hour or 
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so or the starters will be destroyed and 
perhaps the ballast will be overheated 
and damaged. This means that all of 
the above requirements, ready access 
to the fixture, proper fixture design for 
quick relamping and maintenance plan- 
ning are especially important; other- 
wise, the switch damage and possible 
ballast damage will represent extra 
operating cost of the lighting system. 
Special cutout devices are now 
available to prevent the blinking from 
continuing beyond the danger point. 
The 85-w., Type RF, lamp now re- 
quires no starter. Therefore, in certain 
instances this becomes an advantage 
from the maintenance standpoint of 
sufficient importance to be considered 
in planning the lighting installation. 
Naturally, the fewer the lamps used 
and the longer the lamp life, the less 
will be the lamp replacement problem. 
This would lead to the use of larger 
sizes of fluorescent lamps to reduce 
relamping cost. The 85-w. lamp has 
a 3000 hr. life and requires no starter 
so it is especially well suited for instal- 
lations where relamping is difficult. 
The 100-w. lamp with its high output 


reduces the total number of units re- 
quired for a given lighting job and is 
also well suited to large installations 
where lamp maintenance will represent 
a serious problem. 

Fluorescent lamps have, on occa- 
sion, been installed in fixtures with 
which relamping is extremely difficult 
and expensive. Some of the early fix- 
tures, for example, required special 
tools and had to be partially dismantled 
in order to remove burned-out lamps 
and install the new ones. Also, some 
fixtures are located where access is 
difficult and where it is extremely 
costly to relamp and maintain the fix- 
ture. In such cases, group replace- 
ment, familiar to most lighting engi- 
neers in connection with incandescent 
lamps, should be used. 

In practice, the simplest method is 
to replace all the lamps in the fixture 
or group of fixtures each time access 


is obtained. Those lamps which are 
not burned out may be used, if neces- 
sary, in other more accessible fixtures. 

Group replacement may also be 
found to reduce the overall lighting 
cost if applied to an entire lighting 
system where access to the fixture is 
an appreciable cost item or where it is 
vital that a minimum number of lamps 
be inoperative at any one time. Oper- 
ating under such a plan, a maintenance 
engineer would anticipate the approxi- 
mate time of maximum replacement. 

Such a time could be estimated 
from the discussion above particularly 
with the replacement rate curve in 
Fig. 2. For good results, the lamps 
should be replaced shortly before the 
period of peak mortality or peak re- 
placement. In this case, the lamps that 
are removed before failure, can be used 
elsewhere or destroyed, depending 
upon conditions. 


SHORTS 
FOR SAFETY 


Failure of cooling water in a refrig- 
erating condenser is serious for it causes 
an increase in pressure. It is important 
that proper high pressure cut outs and 
relief. valves be installed and kept in 
good working order. It is also up to the 
operator to watch and heed the readings 
of temperature and pressure indicating 
instruments. 

* * * 

Any pressure vessel holding volatile 
fluids, and which can be isolated by 
means of a stop valve, should be pro- 
tected by an independent relief valve. 
If stop valves are considered necessary 
between the vessel and relief valve, say 
to allow repair or inspection for leak- 
age, the stop valves should be locked 
and sealed in the open position before 
the vessel is placed in regular operation. 
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Principal causes of compressor valve 
breakage are: operation at excessive 
speeds; slugs of liquid refrigerant; valves 
or parts of the valve or stem working 
loose; and, with some valves, fatigue 
cracks from slamming due to faulty dash 
pot action. 
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Warm air coming in contact with cold 
piping and surfaces results in condensa- 
tion with frost or rapid corrosion de- 
pending upon specific conditions. There- 
fore, insulation should be kept in good 
repair and wuminsulated surfaces cov- 
ered with a good corrosion resistant 
paint. 

ee 

Irregular or abnormal operating con- 
ditions in a refrigeration system can 
usually be detected: by thermometers 
which should be used at all important 
points such as: in the water lines to 
and from the condenser; main liquid 
lines leaving the condenser; compressor 
discharge and suction lines; and the 
suction from each evaporating coil or 
each evaporating unit. 
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REFRIGERATING 


A Quick Purging System 


By Merrill A. Radamaker 


WE NEED air but not in a refrigera- 
tion system. The following diagram of 
a well arranged purge system is passed 
on to the engineer who wants quick re- 
sults. The purge line runs from a con- 
denser and receiver through valve P con- 
densing the ammonia gas by means of 
the evaporating coil E. This is supplied 
by an expansion valve X connected to 
the main liquor line and returning the 
evaporated gas to a brine cooler, through 
valve R. 

The ammonia condenses and settles in 
the bottom and the air bubbles up 
through the liquor, through valve PA 
and out of the hose connection to an open 
vessel. This should be filled with water 
to the overflow. Fresh water can be 
supplied when needed. Valve PA can 
be opened just enough to see air bubbles 
coming up through the water. 

The liquor should not be lower or 
higher than the liquor line LL shown 
in purge drum. When the liquor goes 
to the maximum liquor line, valve D1 
should be opened and liquor released 
to valve De. This is the header valve 
that feeds the three C valves. Only one 
of these valves should be used when 
feeding this liquor through one of 
the branch liquor lines to the evaporat- 
ing coils in the cold storage. The B valves 
are liquor supply valves, not expansion 
valves. 

Sometimes it is possible to maintain 
a liquor range in the purge drum be- 
tween the maximum and minimum liquor 
line, by regulating either one of the 
C valves with valves Di and De wide 
open. 

It is also possible to operate this 
purge system so that the liquor line in 
the purge drum will remain within limits 
by using a float at F. This should have 
an electric contact switch to operate 
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PRACTICE 


an electric ammonia pump, placed in the 
line at Y with a check valve located 
at K. This method is preferred as it 
does away with hand operation so that 
the engineer can devote this extra time 
to other duties. 

The ammonia system can be charged 
by connecting ammonia drum at valve O 
to the small liquor header, feeding 
through any one of the valves C to cold 
storage. 


Stops Freezing on Spray 
Type Cooling Towers 


By M. A. Rae 


In cotp climates, engineers have con- 
siderable trouble with the water freezing 
on the tower, especially when they are 
compelled to close the plant down for 
peak load hours, or, due to the small 
amount of refrigerating capacity re- 
quired during severe cold weather. 

To overcome this situation we have 
installed a large tank in the basement 
that holds the same amount of water 
as the spray tower pan on the roof. A 
2 in. line has been connected to the re- 
turn line from the tower just below the 
roof and near the ceiling at point A run- 
ning to the tank in the basement. 

When the condenser pumps are 
stopped, the pan on the roof -is drained 
through this 2 in. line to A by means 
of a valve Ds to the tank. In this way 


This basement tank 
(right) was installed 
to save water and 
eliminate freezing of 
the cooling tower 
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all the water is drained from the tower 
pan, and at the same time the water is 
conserved until needed to start the plant 
operating again. 

An additional feature of this spray 
tower is the winter line B used in reg- 
ular operation, when the outside temper- 
ature is below 32 deg. F. By opening 
valve Dg the condenser water is directed 
to the winter line B. This keeps the 
water from going to the summer line C 
and causing the spray water to freeze 
around the upper part of the tower. 


Valve Di is open at all times and is 
used only to cut out the summer line 
for repairs. It is possible to regulate 
valve D* by partial closing so that part 
of the condenser water goes to the sum- 
mer line C in case the outside tempera- 
ture goes above 32 deg. F. and the tem- 
perature of the condenser water rises. 
Half inch drains are provided as shown. 
They are not provided with valves as 
they drain continually into the tower 
pan. A spray head is placed on the end 
of each drain. This provides spray while 
the tower is in operation and also drains 
the line on which it is attached, when 
that line is out of operation. 


There are three ways provided to 
supply make-up water to tower from 
the city water line. First, through valve 
Dg to a float valve in the tower pan. 
This float line can be drained by closing 
valve Dg and opening valve Dg, which 
drains to the tank in the basement. Sec- 
ond, city water is run into the tank 
through valve Dz after which it can be 
pumped to the tower as shown in dia- 
gram. In the summer this tank is full of 
water at all times for emergency use. 
Third, city water can be taken in the 
suction side of the condenser pump 
through valve Djo and the check valve 
CV. 


PIPE TO TOWER 
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BUILDING A NEW POWER PLANT 
—As the Camera Records It 


EARLY in August, 1940 the University of Illinois power plant 
at Champaign, Ill., is well under way. The superstructure is com- 
plete; the turbo-generators (two 3000 kw. G. E.'s) are grouted 
in, but, without insulation look naked like newly sheared sheep; 
one (A) of the three boilers (Springfields, each 80,000 Ib. per 
hr., 325 Ib., 650 deg. T.T.) is practically complete, drums and 
tubes of the other two (B and C) are in place and the stokers 
(D and E, B&W chain grate) are nearly completed ready for 
work to begin on the furnace walls. 

The direct contact heater (F—Hoppes) is in place; paint- 
ing the ceiling (G) has just started from scaffolding laid 
across the roof trusses; installation of one instrument and con- 
trol panel (H—Republic) has just been started; but the crane 
(J—I5 +. Whiting) has been in service for weeks. The main 
switchboard (K—Allis-Chalmers) is practically complete. This 
is of the double bus, metal clad type with oil circuit breakers. 
The operating voltage is 4160. 


SECOND PHOTOGRAPH 


A week later the turbines, filled in with well shaped and 
firmly laced insulation blankets, look less naked. One of the 
coal distributors (L—Non-Sec) is in place and the other is 
ready for hoisting into position under the coal scales (M— 
Richardson). The remaining two stokers are practically com- 
plete and the brickwork for No. 2 boiler has just been started. 
Boiler feed pumps (N—Pennsylvania) are being piped up 
and the first instrument panel, (H) now completed, is pro- 
tected from damage by wood and corrugated board covers. 

One of the turbines is designed for variable back pressure 
operation up to 70 Ib. pressure and has one non-automatic 
bleed point. The other turbine is an automatic extraction (70 
lb.) condensing unit exhausting to a 2500 sq. ft. Allis-Chalmers 
condenser. It also has one non-automatic bleed point. Extrac- 
tion and exhaust steam will be supplied the University heating 
system at pressures up to 70 lb. while steam from the uncon- 
trolled bleed point will be used for feedwater heating in a 
closed heater (Whitlock). Condenser water needed for sum- 
mer operation will be cooled in a Marley forced draft tower. 

The new plant, located on the west side of the campus in 
the direction of load growth, replaces an older plant uptown 
where expansion was not practical and ample coal storage 
areas not available. The new plant is tied in with the o'der 
heating system by a tunnel approximately 6 by 8 ft. in cross- 
section and carrying two 12 in. low pressure; one 8 in. high 
or low pressure; one 6 in. high pressure; 4 in. pressure return; 
one 4 in. vacuum return; one 2!/, in. compressed air line; and 
space for a future drip return line. 

For average season conditions it is estimated that the heat- 
ing load will be about 60,000 Ib. per hr. at 20 Ib. ga. requiring 
a throttle flow of about 62,100 Ib. per hr. for a turbine load of 
2500 kw. Under these conditions about 90-93 per cent of the 
heat to the turbine will be delivered to the heating system. 


THIRD PHOTOGRAPH 


Finally the plant completed down to tile on the floor, num- 
bers on the door and a horn for air raid (or other) signals. 
There are no curtain walls between the boilers and turbine. 
Note the ell shaped combined turbine and boiler pane's (the 
former facing the turbines, the latter the boiler aisle) for 
boilers No. | and No. 2. 

Each boiler has a 33,000 c.f.m. (Sturtevant) forced draft, 
a 56,000 c.f.m. induced draft and a 4000 c.f.m. overfire air 
fan, all motor driven. Dust collectors (Buell) are located be- 
tween the boi'er and economizer. Condenser auxiliaries in- 
clude two hotwell pumps and two circulating water pumps 
(Allis-Chalmers); one of each motor and the other turbine 
driven (Terry). One of the three boiler feed pumps is motor 
driven (Westinghouse), the other two turbine driven (Terry). 
Hydrogen zeolite (Permutit) is installed for water treatment. 

At times when the turbine exhaust is not sufficient for 
heating needs makeup steam can be provided through a pres- 
sure reducing and desuperheating station. All campus con- 
densate returns flow to the deaerating heater floating on the 
heating supply line. Expansion in the 4000 ft. run of heating 
tunnel pipe amounts to about 110 in. and is taken care of by 
expansion loops on approximately 750 ft. centers. 

The plant was designed by Sargent & Lundy, Inc., with 
Gustav A. Gaffert, mechanical engineer, in charge. C. E. 
Markland is mechanical operating engineer of the University 
and T. E. Richards is chief engineer of the plant. 
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Emergency Flashlight 
Repair 


By Thomas Trail 

SOMETIMES, when one is using a flash- 
light to illuminate a job, the lamp bulb 
will burn out. This may occur when 
another flashlight is not conveniently 
available. Sometimes when this occurs 
the flashlight may be restored to useful 
service and may remain serviceable until 
the job is finished, if the following pro- 
cedure is tried: With the switch in the 
“on” position, strike the flashlight 
sharply, but not too violently, against 
the palm of the hand or some stationary 
object. At times the shock will cause 
the lamp bulb filament to fuse, restore 
contact, and the lamp to light. 


For Better Softener Control 
By J. P. Simons 

More AND more plants are using zeo- 
lite water softeners and generally the 
power house crew are responsible for 
the operation and maintenance, and the 
ones blamed if hard water shows up 
anywhere in the system. 

Satisfaction the equipment gives de- 
pends upon the way it is operated for 
even automatically operated equipment 
is subject to unforeseen stoppage and 
the manually controlled equipment may 
have a number of things happen. These 
interruptions or variations may pass 
unnoticed, or, may not be made known 
to those responsible for the operation 
of the equipment. 

To check up on irregularities of any 
sort after they have happened is rather 
difficult. The operators may feel that 
some negligence is being looked for, or 
that someone will be blamed. Softeners 
do not ordinarily come provided with 
means of recording in a permanent 
fashion the actual handling of the 
equipment so usually this is taken care 
of by a log sheet written up by the 
operators themselves. While the exact 
operating cycle is established, there is 
no way the operators can prove that 
the information on the log sheet is 
actually correct. 

As a means of protecting both the 
operators and the equipment a recorder 
may be installed as shown in the sketch. 
The float being in the weir box indicates 
the volume of water used as well as 
the time it was consumed. It allows 
a study of the brine added at various 
regenerations and indicates any water 
or zeolite waste. The chart will often 
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clarify any low capacity of an individual 
softener for it tends to overcome any 
slipshod handling of the equipment by 
irresponsible operators. 


Movable Work Bench 


Light 
By Frank Christenson 

For SOMETIME we have been using a 
movable work bench light as shown by 
the attached drawing. The lamp is of 
the fluorescent type with a reflector 
mounted on brackets made of ¥% in. pipe. 
Straps welded to the 1 in. pipe are bolted 
to the wall to support the lamp. Half 
inch pipe, held in the 1 in. pipe by pipe 
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Swinging lamp improves workbench 


caps, are fitted with ells at the bottom 
which serve as movable joints. Conduit 
over the top of the lamp, loosely bolted 
to the % in. pipe supports, serves as a 
handy handle. 


PRESSURE 
GAGE 


Simple float record- 
er installed to check ‘ 
up on the operation 
and regeneration of 


S* PRESS. TO HEATING SYSTEM 


A Troublesome Condensa- 
tion Problem Is Solved 


By M. R. O'Brien 

WE Have a separately built gymna- 
sium, about 30 ft. from the rest of 
the buildings and 5 ft. lower on a side 
hill, and trouble developed from the 
lines filling up with water after shut- 
ting down at night. It did not seem de- 
sirable to run the returns to an open 
end or put drain valves on, for they 
would have to be opened and closed 
nights and mornings, and the gymnasium 
is quite a distance from the boiler room. 

A 5 lb. pressure to the heating system 
is taken off the system in the nearest 
dormitory. There is another line, at 
boiler pressure, which runs to the show- 
ers. The return line ties into the dor- 
mitory return which carries a 10 in. 
vacuum on it. 

As can be seen from the diagram, a 
receiver was made out of pieces of 2 in. 
pipe, a union and two 2 by 2 by ¥% in. 
tees. Into each tee is a Barnes & Jones 
thermostatic trap. One end of the 2 in. 
receiver is reduced to % in. and the other 
end to 34 in., using eccentric bushings. 

Using flexible tubing to connect the 
drips to the traps, I dripped the high- 
pressure line to the showers to one trap, 
and the low-pressure line to the heat- 
ing system to the other trap. The 
3% in. connection is tied into the return 
line. From the % in. connection a % in. 
pipe with a check valve leads to the 
drain. 

While there is a vacuum on the return 
line, the check valve stays closed and the 
condensation returns through the % in. 
connection to the return line. When we 
shut down and the vacuum is off, the 
condensation flows back from all the 
lines to the receiver and out through 
the check valve to the drain. 

This arrangement has been working 
for over a year without any trouble and 
I can recommend it to anybody who has 
a similar situation and doesn’t want to 
lose the condensation or go to much 


expense. 
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Questions 


And 


Answers 








Question No. 157 
Checking Up On An Old 
Engine 

WE ARE considering putting an old 
outside crank steam engine back into 
service. I have been told that it is out 
of line. How can I check on this quickly 
and from where should the measure- 
ments be taken? The engine has a baro- 
metric condenser and it is also said that 
trouble has been experienced in the past 
from flooding the engine cylinder. I do 
not see how this could happen with 
a barometric condenser. 

Ney. 


Question No. 158 
The Pump Discharge 
Is Milky 


WE HAVE two pumps, pumping from 
a surface condenser and discharging to 
the same boiler. Both of these are of 
the duplex type horizontal steam pumps 
and both have separate suction and dis- 
charge lines. The condenser vacuum is 
about 4 in. abs. There are no leaks in 
the line and the pumps are in perfect 
condition yet the discharge from one 
is clear and from the other very milky. 
Can you tell us what the trouble may be? 
Sidney, Mont. W. F. Krause. 


Question No. 159 
What Valves and Packing 
Should Be Used 


Q. WE HAVE in our plant a Worth- 
ington 6 by 4 by 6 in. boiler feedpump, 
the valves and seats of which have re- 
cently required considerable attention. 
Both are made of brass and the pump 
handles water at about 180 deg. F. 

Would the use of composition valves 
reduce the maintenance? Also what type 
of piston packing should be used and 
how should it be installed? 

Sandwich, III. EF. 

A. The large majority of Worthing- 
ton’s regular duplex boiler feedpumps 
are fitted with brass valves and seats. 
These are in general satisfactory for 
temperatures up to 212 deg. F. where 
the boiler feedwater is neutral. Some- 
times where the water supply is alkaline, 
particularly where alkaline boiler com- 
pounds are fed through the pump, the 
brass fittings in the cylinder are at- 
tacked. For such cases we recommend 
stainless steel valves and seats. 

If the deterioration of the valve parts 
appears to be mechanical rather than 
chemical or electrolytic, it is probable 
that so-called Bakelite valve discs would 
give good service. 
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For 180 deg. water, and assuming the 
pressure to be not over say 250 Ib., we 
recommend Rockhard fibre piston pack- 
ing rings. Care in the installation of the 
rings is important. The rings should be 
soaked for several hours in water at or 
about the pumping temperature and 
should then be fitted into the pistons 
while hot and flexible, making sure that: 
the ends of the rings do not buck to- 
gether; that the joints of the rings are 
broken, that is, the rings with the joints 
180 deg. apart; and, that the rings are 
not clamped between the piston head and 
the follower plate. . 

It is to be expected that further swell 
of the rings will occur after the pump 
is put in service. If the rings are origi- 
nally tight between the head and fol- 
lower, further expansion will force the 
surface out against the cylinder lining 
so hard that the linings will be cut. It 
is desirable to leave perhaps rs in. for 
further swell when the rings are first 
fitted. 

The thickness of these fibrous rings 
can be reduced as required while they 
are hot by peeling off one or two layers 
of the fabric. Before fitting new liquid 
piston rings, the linings should be care- 
fully examined and, if necessary, re- 
placed as no ring will work satisfactorily 
in a scored lining or a lining which is 
worn barrel shaped. 

W. M. FLeminc 
Worthington P. & M. Corp. 
Harrison, N. J. Chief Engineer 
Recip. Pump Div. 


Question No. 160 


Thermal Conductivity 
Meters 


Waat is the operating principle of 
thermal conductivity meters and how 
reliable are the indications with different 
gases or gas mixtures? How are they 
used with internal combustion engines 
for showing the air-fuel ratio as men- 
tioned in the article on p. 93 of the 
January issue? E; Z. 

The fundamental principle of opera- 
tion depends upon the difference in ther- 
mal conductivity of gas measured from 
that of a standard gas. The thermal 
conductivity of hydrogen is considerably 
higher, and, the thermal conductivity of 
carbon dioxide is somewhat lower, than 
the conductivity of carbon monoxide, 
nitrogen, and oxygen. This results in 
definite characteristic changes in thermal 
conductivity of different exhaust-gas 
samples. 

Exhaust gas enters a cell containing 
a coil of resistance wire, which is an 


arm of a Whéatstone bridge circuit. A 
second cell, sealed and containing a 
standard gas, together with a coil of 
resistance wire, makes up another arm 
of the Wheatstone bridge circuit. The 
two remaining resistance arms are made 
equal. 

A controlled current from a dry-cell 
battery is passed through the bridge cir- 
cuit and warms it to equilibrium temper- 
ature. In passing exhaust gas, of differ- 
ent thermal conductivity from the stand- 
ard gas, through the test arm, difference 
in cooling of the resistance wires in the 
two arms causes a temperature change 
that affects the resistance and unbalances 
the bridge. This deflects the galvanom- 
eter over a scale. 

Rich mixtures yield exhaust gases of 
high hydrogen and relatively low carbon 
dioxide volumetric percentages, thereby 
producing a gas of high thermal conduc- 
tivity. Inasmuch as a definite correla- 
tion exists between hydrogen content and 
air-fuel. ratio, it is possible to graduate 
a galvanometer scale in terms of air-fuel 
ratio. A calibration curve must be made 
for each fuel and several of these are 
shown in the accompanying curves. 

In the very lean ranges the instru- 
ment had a tendency to return to read- 
ings of lower air-fuel ratio. The ther- 
mal conductivities of oxygen, nitrogen, 
and carbon monoxide are about the same, 
but the thermal conductivity of hydrogen 
is approximately seven times that of oxy- 
gen, nitrogen, or carbon monoxide, and 
the conductivity of carbon dioxide is 
about 40 per cent less than that of 
oxygen, nitrogen, and carbon monoxide. 

For lean mixtures the hydrogen con- 
tent approaches zero, while the carbon 
dioxide remains high. For very lean 
mixtures, excess air is introduced and 
the carbon dioxide content decreases. 
Oxygen, nitrogen, and a little carbon 
monoxide, in addition to the carbon diox- 
ide, are all that remain in this very 
lean range. 

Since the conductivities of these re- 
maining gases are the same, and the 
carbon dioxide content is decreasing, the 
total conductivity will tend to become 
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Calibration curves of a thermal conductivity 
type air-fuel ratio instrument for various high 
volatile fuels as reported in Oregon State 
College Bulletin No. 14. For a very lean 
mixture the meter reads too high, giving 
similar readings for two different air-fuel 
ratios. This same difficulty is observed in 
COxz meters on natural gas where it is impos- 
sible to tell whether there is an excess of air 
or gas by this means alone 
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greater again. This causes the meter to 
swing back toward the lower air-fuel 
ratio and this characteristic is plainly 
shown by the droop in each curve. 

The meter is used by arranging it so 
that a small sample of the exhaust gas 
is drawn through it continuously. 


Answer to No. 125 
Well, Blow Me Down, 
What a Hookup 


C. W. Z. installed a new 285-hp. 
H.r.t. boiler with a “blowdown circu- 
lating system,” as shown in the sketch. 
It didn’t circulate and the unprotected 
pipe burned badly. He asked, on p. 92 
of the August issue, five direct questions 
dealing with the theory ; necessity for pro- 
tecting pipes from direct heat; and on 
feedwater treatment. Other answers ap- 
peared on pp. 98 and 99 of the December 
issue; pp. 99 and 110 of the January issue 
and p. 98 of the February issue. 


Feedwater Treatment Should Correct the 
Difficulty 

1. THIS BLOWDOWN LINE, being unpro- 
tected from the fire, will act as a boiler 
tube, and generation of steam will take 
place. The steam would be released 
through the vertical pipe outside the 
setting and water would then enter 
from the drum, giving a ring circula- 
tion. 

2. In general blowdown pipes 
should be protected from the furnace 
heat, since they are ordinarily dead 
ended. However, in this case circula- 
tion has been provided, and covering 
should not be necessary. Your experi- 
ence, however, shows that circulation 
may not be sufficient, and several rem- 
edies may be used as follows: 

Cover the pipe exposed to furnace 
gases with refractory; however, leave 
the circulating pipe intact to help in 
cooling the furnace pipe. Install a 
gate valve in the circulating line which 
can be closed when blowing down the 
boiler, thus avoiding loss of steam 
through this pipe when blowing down. 
An upward slope to the blowdown pipe 
after it leaves the drum and a larger 
circulating pipe outside the setting 
would also improve the cooling of the 
blowdown line by increasing the circu- 
lation. 

3. It usually is not desirable to put 
river water directly into a boiler, as 
high concentrations of mud and scale 
forming material may result. The 
writer has had several years’ experience 
feeding clarified Mississippi River wa- 
ter directly to 185 lb., 500 hp. Heine 
boilers, and has found it possible to get 
good results by feeding sodium phos- 
phate intermittently in quantities suffi- 
cient to maintain zero hardness in the 
boiler. 

Considerable blowing down, both 
intermittent and continuous, has been 
necessary as well as washing out every 
6 mo., but results obtained have been 
quite satisfactory. I would, however, 
be rather hesitant in feeding an un- 
clarified water with high suspended 
matter directly to the boiler. If set- 
tling and clarification are not possible, 
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very large amounts of blowdown may 
be necessary. 

4. The mud scale would be greatly 
reduced in the blowdown pipe if it 
were protected from the heat. 

5. To treat water for this boiler, 
internal treatment with soda .ash or 
sodium phosphate may be used, main- 
taining a water of zero hardness in the 
boiler. Blowdown should be used suf- 
ficient to prevent foaming, priming, or 
carryover. Chemicals should be fed in- 
termittently to the suction of the feed 
pump, either manually or by means of 
automatic timed feeder or proportioner. 
Obtain standard soap solution and a 
hardness testing kit from a chemical 


VALVE BACK WALL 


This circulating blowdown hookup did not cir- 
culate as it was supposed to and consequently 
caused trouble 


supply house or one of the companies 
specializing in water treatment,as ad- 
vertised in Power PLANT ENGINEERING. 
Satisfactory boiler compounds are also 
on the market, and the companies sell- 
ing them will be glad to instruct the 
boiler operator in their proper use. 

In conclusion, I would like to sug- 
gest that your troubles with this line 
may be entirely a matter of water treat- 
ment and the trouble may clear up en- 
tirely if that angle is taken care of. 

St. Louis, Mo. Henry E. ZEFFREN. 


The Final and Complete Answer 

THE TITLE to this question is more 
appropriate than the hookup. Aside from 
the fact that this piping scheme violates 
all known boiler laws, one glance at the 
sketch indicates that it is anything but a 
blowdown circulating system, for it is 
obvious that no circulation could exist in 
this pipe line. As C. W. Z. voices his own 
suspicions in his first question when he 
asks if this hookup is any different from 
a water column connection. Rather than 
go into any lengthy discussion on why 
there isn’t any circulation in this pipe 
line, suffice it to say that for all prac- 
tical purposes it is identical to a water 
column hookup and one could easily ask— 
Where do you see any circulation in the 
glass on a water column? 

The A.S.M.E. Boiler Code specifically 
prohibits any such arrangement as shown 
in the sketch. Paragraph P-277 states: 
“The safety valve or valves shall be con- 
nected to the boiler independent of any 
other steam connection, etc.” If this 
boiler is located in a state operating under 
a boiler code, one would wonder how the 
boiler passed inspection. 

It was also claimed for this particular 
type of installation that the blowdown 
line does not need any covering. Here 


again C. W. Z.’s informant was in error. 
The Boiler Code, paragraph P-312 states: 
“A bottom blowoff pipe when exposed to 
direct furnace heat shall be protected by 
fire brick, or other heat resisting mate- 
rial, so arranged that the pipe may be 
inspected.” These requirements of the 
boiler code are based upon common sense, 
practical operating experience, and good 
engineering practice; the violation of 
these rules may result in personal injury 
or death and great property damage. 

The usual method of protecting the 
blowoff pipe of an H_r.t. boiler is to 
build a small “V” pier of brick in front 
of the pipe, the apex of the “V” facing 
the furnace heat. The blowoff pipe is 
located between the two legs at the wide 
part of the “V”. The pier is built from 
the floor to the bottom of the boiler 
shell, ending against the shell with a 
block of asbestos to take up the expan- 
sion and contraction of the boiler, which 
would otherwise knock the pier down. 

Horizontal run of the pipe, if it is 
above the floor line, should be wrapped 
with asbestos rope up to the rear wall. 
If the pipe is below the floor line it 
should be placed in a trench with a loose 
brick covering so that the bricks can be 
readily lifted off and the pipe exposed 
for inspection purposes. The pipe should 
pass through the rear wall inside a sleeve 
with plenty of room between the pipe and 
sleeve for expansion. 

In using water in a boiler, the source 
of which is questionable, the first precau- 
tion to be taken should be to filter it. 
This will eliminate the visual solids such 
as mud, silt, sand, small stones, etc. 
If the water contains scale forming mat- 
ter, the cheapest thing in the long run 
is to call in a competent chemist and- 
give him the job of controlling your 
boiler feedwater. 

It might be well to point out, in con- 
nection with feedwater troubles, that 
both visual solids and scale forming 
matter, when once introduced into a 
closed vessel, like a boiler, must go some- 
where. Now the problem is to make it 
go to and stop at the place in the boiler 
where it will do the least harm. Circula- 
tion of any kind in a boiler, either rapid 
or slow, natural or forced, has never and 
never will prevent scale formation. 

It sometimes does prevent the impuri- 
ties from settling—but the fact is that - 
the impurities still remain in the boiler! 
Hence in setting an H.r.t. boiler it is 
usually the practice to pitch the boiler 
1 in. lower at the rear, where the blowoff 
connection is, than at the front. This 
procedure enables the boiler to be thor- 
oughly drained and easily washed out. 
It also has a tendency to cause heavy 
material, that may be in the boiler water, 
to the vicinity of the blowoff, where 
it will be removed from the boiler dur- 
ing the blowing down process. 

From the above it will be seen that 
regardless of whether or not the blowoft 
pipe is protected, mud and impurities will 
collect around the opening and in the 
pipe. The only reason that the pipe is 
or should be protected from the heat 
is because there isn’t any circulation of 
water in the pipe and should the pipe be 
exposed and generate steam the pipe 
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would become steam locked and burn up. 

This condition can be prevented by 
covering the pipe. Furthermore, since 
the pipe is the lowest water containing 
space on the boiler and performing its 
duty as mud collector, an accumulation 
of impurities in an exposed pipe would 
surely cause it to burn up in short order. 

Getting back to the circulating blow- 
down line, the sooner that line is. re- 
moved, and the proper blowdown line is 
protected, the sooner you will have pleas- 
ant dreams again. With clean boiler 
water, and a given blowdown procedure, 
your mud and scale problem will be re- 
duced to a minimum, and all of this can 
be accomplished without resorting to any 
trick piping schemes. 

Williamsport. Pa. K. A. Prpparr. 


Answer No. 135 


Cleaning Boiler Tubes 

Wuat, asked Homer Hulsey, p. 94 of 
the October issue, is the proper method 
of using an air driven tube cleaner, should 
it be allowed to feed its way in or be 
worked slowly backward and forward, 
overlapping a little each time? Other an- 
swers were printed on pp. 101-102 of the 
January issue. 


Depends on the Scale H. D. B. Says 

METHops of operating a tube cleaner 
will depend upon the amount of and hard- 
ness of the scale in the tubes. If the scale 
is thick or if it is very hard the best 
results in cleaning will be achieved if the 
turbine is worked backward and forward 
overlapping a little each time. 

When the turbine is pulled back the 
cutters speed up increasing the centrifu- 
gal force which drives the cutting edges 
deeper into the scale. When the turbine 
is moved ahead again the momentum of 
the machine helps to maintain its speed 
for a short distance as it cuts into the 
scale. This method of operating a tur- 
bine increases the speed and the efficiency 
with which the work can be done. 

Where the scale is not too thick nor 
too hard good results can be obtained by 
allowing the turbine to feed in slowly, 
but care must be taken so that it does 
not feed in too fast for if this happens, 
much of the scale may be left in the tubes. 

Lombard, Ill. Harotp D. Brown. 


Let An Experienced Man Do It—But Where 
Does He Get the Experience? 

To cLEAN tubes with an air driven 
tube cleaner properly have an experienced 
man do the job. Most plants do not like 
to keep their boilers down long for “this 
necessary evil” and it has been my experi- 
ence that most plants want their boilers 
“down” one day and “on” the next. To 
the experienced operator, whether he be 
an M.E., Supt., Chief Eng., Eng., Oiler, 
Fireman, Maintenance man (handy man 
to everybody else), knows what his boiler 
can do, and will do, when properly taken 
care of (we hope, we hope). 

When cleaning tubes by air (or 
water) sufficient time must be allotted for 
tube cleaning, at least two men should 
be employed at this task, and take heed 
as to what our own P. E. & E. Colleague, 
Atomizer John1, says about having good 

1Note what this old schoolmate of Pulver- 


izer Pete has to say about care of cleaners 
on p. 91 of the October issue. 
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equipment. Overlapping each stroke when 
cleaning tubes, which is a very good 
method or you can let the tool feed 
itself by holding the hose up, depending 
upon the type of scale. 

Too much stress cannot be put on the 
question of keeping tube cleaning tools 
in proper working order and to have 
above all proper air pressure in regards 
to the speed at which the tool must oper- 
ate, and the proper tool must be had for 
a given size tube. And once again, give 
yourself plenty of time to do the job. 

Martin N. GozDENOVICH. 

Fairview, N. J. 


Answer No. 136 
Burning Wood Waste 


on Stokers 

On pace 94 of the October issue H.G. 
wants to know if it is practical to burn 
wood waste on stokers without redesign- 
ing the furnace. In his plant, two boilers 
with underfeed stokers have recently 
been called upon to handle considerable 
quantities of wood waste due to changes 
in the manufacturing end. 

This Is the Way to Do It 

There are so many different types of 
wood refuse that it is impractical to sug- 
gest specific stoking equipment without 
further details. There is hogged fuel 
that gives much better results burned 
alone on a flat sawdust, or, wood, grate, 
preferably fed to the furnace from the 
top of a Dutch oven with the quantity 
of fuel and air both controlled. Slabs 
and other coarse wood burns when hand 
fired through the fire doors. 

We are often supplied with a portion 
of the required fuel in the form of 
planer shavings (dry), sawdust and 
refuse from sanding machines. If prop- 
erly arranged, this fuel can be burned 
to a decided advantage in a spreader 
type stoker set in a plain straight fur- 
nace. (Editor’s Note: Details of such a 
setting and notes on operation are in- 
cluded in an article by the author and 
now ready for publication in an early 
issue. Details of another installation are 
given in an article on page 82 of the 
October, 1941 issue. 

Care must be taken, however, to ob- 
tain the proper air and fuel ratio or 
trouble will be encountered. The regula- 
tors will shut off when the steam rises 
and unless proper allowance is made the 
COzg and also the furnace temperature 
will increase, causing rapid deterioration 
of refractory and grates. 

If the wood refuse feed is reasonably 
even this adjustment is not difficult, but 
if it is inclined to come in large quan- 
tities and then in small quantities, a re- 
ceiver or bin should be installed with a 
worm to feed the refuse to a chute 
where it will pass to the furnace by 
gravity. With this arrangement it is 
possible to feed the refuse at any rate 
desired and the air can be controlled ac- 
cordingly. 

Another stoker and arrangement to 
burn this type of fuel quite satisfactorily 
is the inclined front-feed stoker with 
the refuse fed to the furnace as described 
in my article “Boiler Tests Pay Good 
Dividends” published in the August, 
1941 issue, page 102 of Power PLANT 


ENGINEERING. This setup would work 
quite well even though some hogged fuel 
was included in the refuse. Natural 
draft is utilized with a regulator in the 
breaching. 

Anyone contemplating a system to 
use wood with coal or wood alone should - 
take necessary precautions to prevent 
what we might call slugging or choking 
of the furnace. 

The setup for this type of fuel, that 
would cause the least difficulty, would 
be to install a storage bin to store the 
refuse as it comes to the power plant. 
Burn coal separate until sufficient wood 
is in storage to run for two or three or 
more days and then burn the wood alone 
until such time as the supply is gone and 
then go back to coal. 

In this way the regulators can. be 
marked for the best operation of either 
fuel and it is only a matter of a moment 
to change from one to the other. The 
arrangement described in my article on 
the Modernization of a Boiler Setting, 
to be published soon, would work out 
very well under these conditions. The 
main feeder shafts on the stoker should, 
however, be kept revolving when burn- 
ing wood, so as to prevent warping tend- 
ency with the heat applied only on one 
side. 

Milwaukee, Wis. B.H. WurreHouse. 


Answer No. 138 


Why Furnace Walls Fail 


FroM THE sketch (not reproduced in 
this issue) the reason for trouble 
with the Dutch ovens, as asked on p. 90 
of the November ‘issue, is quite evident. 
The entire weight of the arched roofs is 
upon the furnace lining, and not upon 
the outer walls as it should be. The 
method is fundamentally wrong. No mat- 
ter how well you tie the arches in, no 
matter how good your refractories are, 
they cannot withstand excessive weight 
while at the temperature of the furnace. 

To remedy the trouble, place the 
weight of the furnace roofs on the outer 
walls, as shown in the accompanying 
variation of the original sketch. The 
arches should be tied-into the outer 
walls at C and D, not at A and B as that 
sketch showed. The inner part of the 
arches should be supported by building 
them from an “I” beam E, suspended by 
rods F-F from transverse I-beams G. 
This will leave the refractory lining of the 
furnace free to do what it is put in the 
furnace to do—protect the main wall 
from the heat. It isn’t put into the fur- 
nace to support the roof or anything else. 

Grorce Homan. 
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We Could Do This 


Topay our country is fighting to pre- 
serve our freedom. Our Navy needs 
skilled men, and it is believed P.P.E. 
can do a valuable service by donating 
a page or part of a page telling what 
kind of openings exist in the Naval Re- 
serves for qualified men and where they 
may enlist. Any time a P.P.E. reader 
enters the armed services it would be 
swell to mention the fact. 


Augusta, Kan. J. C. De For. 


Editor's Note: Army and Navy re- 
cruiting stations are now so numerous 
that it is not considered advisable to 
attempt to summarize here information 
that can be obtained first hand at any 
recruiting station. Those feeling quali- 
fied by education and experience for a 
commission can also obtain information 
as to the procedure necessary. It is also 
well to contact the various local Army 
and Navy department offices to learn the 
specific need for specialists which vary 
from time to time. At present the great- 
est need is for men to fill various vacan- 
cies through the U. S. Civil Service, the 
employment agency for all federal agen- 
cies. The most pressing needs are listed 
below, following the first section of the 
PE& E Roll of Honor. For additional 
names we will have to depend upon the 
cooperation of readers. Please give name, 
former employer, date of entering serv- 
ice, branch of service and rank. 


The First Roll of Honor 

NorMAN J. MECKLEM, Jr., author of 
the article Exact vs. Approximate Belt 
Length Calculations, on page 91 of the 
February issue, and formerly connected 
with the engineering department of L. H. 
Gilmer Co. of Philadelphia, is now 
Lieutenant N. J. Mecklem, U. S. A., sta- 
tioned at Fort Benning, Ga. 


Civil Service Engineering Jobs Open 

The U. S. Civil Service Commission 
is accepting applications for all grades 
and branches of engineering. For the 
Junior grades, $2000 a yr., applicants 
are rated on their engineering education 
and no experience is required. Junior 
engineer, aeronautical, naval architecture 
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and marine engineering, Announcement 
122, age limit, 40 yr. Junior engineer, 
all other branches of engineering, An- 
nouncement 172, age limit, 35 yr. 

In the upper grades, applicants are 
rated on education, experience, and rec- 
ord of accomplishments. In all but the 
chemical engineer examination, profes- 
sional engineering experience may be sub- 
stituted for college work: 

Chemical engineer $2600 to $5600, An- 
nouncement 163. There is a shortage 
of engineers experienced in specialized 
branches of plant layout, equipment de- 
sign, market analysis, chemical econom- 
ics, heavy chemicals, plastics, rubber, 
agricultural by-products, and strategic 
minerals. 

Naval architect, Announcement 98; 
marine engineer, Announcement 99; 
$2600 to $5600 a yr. Engineer (all other 
branches) $2600 to $5600 a yr., Announce- 
ment 173. Especially needed, particu- 
larly in the associate and assistant grades, 
are engineers experienced in the follow- 
ing fields: aeronautical, electrical, radio, 
telephone, mechanical (particularly ma- 
chine design and development), heating 
and ventilating, industrial, sanitary, hy- 
droelectric, irrigation, construction-esti- 
mating, structural, explosives, plumbing, 
public health, welding, hydraulic. 

For all upper grades the age limit is 
60 yr. except that for the highest three 
grades of marine engineering and naval 
architecture where the age limit is 70 
yr. and the salary $3800 to $5600 a yr. 

There are also opportunities in the 
subprofessional and lower grades: Tech- 
nical assistant (engineering) $1800 a yr., 
Announcement 177. Engineering drafts- 
men, junior to chief grades in 20 different 
optional branches, $1440 to $2600 a yr., 
Announcement 174. Age limit 55 yr. 

Applications for all these positions 
are being accepted for several months or 
until further notice but qualified engi- 
neers are urged to apply at once, unless 
they have already applied in a recent ex- 
amination. Full information is given in 
the announcements which may be ob- 
tained (with the proper application 
forms) at any first or second class post 
office, or from the U. S. Civil Service 
Commission, Washington, D. C. 


Says the Jacket Water 


Solution Is Fantastic 

Since I did not submit a solution to 
problem 19 (p. 95, January), I feel free 
to challenge Mr. Sterret on his, and to 
criticize. the judges for selecting as a 
solution an obvious impossibility. 

Stand back and look at that problem 
again, for the engine is supposedly re- 
ceiving the same quantity of heat and 
delivering the same output, yet with an 
increase of 50 deg. in the exhaust gas 
temperature plus a 15-20 deg. rise in the 
temperature of the cooling water. 

In this problem as submitted by Mr. 
McKenzie it is evident that, since heat 
input and useful work output did not 
change, the heat causing the temperature 
rise in both exhaust gas and cooling 
water is waste which for 3% yr. had 
been escaping from the engine through 
some channel other than work or cool- 
ing water, as this last remained constant. 
Note that I do not include exhaust gases. 

According to Mr. Sterret’s solution, 
this waste heat now escaping by way of 
the cooling water and the exhaust gases 
once escaped to atmosphere and _ sur- 
rounding objects by convection and radi- 
ation from the piston heads. According 
to Mr. Sterret, this waste heat cannot 
now escape through this channel because 
of carbon deposits partly or entirely in- 
sulating the heads. Not in these exact 
words, but in substance Mr. Sterret says 
this. 

Every Diesel engineer knows that 
under normal operation the exhaust 
gases and the cooling water are the 
two principal channels of waste heat 
disposal. Mr. McKenzie did not state 
the quantity of water normally circulated 
or give the normal exhaust gas tempera- 
ture. In the absence of exact figures, 
assume the exhaust gas for 334 yr. was 
500 deg. above atmosphere. 

This may be wide of the mark, but 
it will serve to illustrate what I mean. 
With a temperature rise of 50 deg., this 
will give us 50 divided by 500, or a 10 
per cent increase in the quantity of heat 
carried by the greatest of all carriers 
of waste heat, the exhaust gases. 

Next, taking Mr. McKenzie’s figures 
on the cooling water differential rise 
from 15 deg. (125—110) to 30 deg. 
(140 — 110) and we have here a 100 per 
cent increase in the quantity of heat car- 
ried away by the second important chan- 
nel of waste heat disposal, the jacket 
cooling water.1 

Now, even by assuming that the car- 
bon deposits now insulate the heads per- 
fectly, under present conditions, am I to 
understand that for 3%4 yr. the piston 
heads of this engine dissipated as much 
heat as the cooling water circulating in 
scale-free jackets? 

Am I also to believe that not only 
did the piston heads dissipate as much 
heat as the cooling water during these 
3% yr., but that even while doing this 
they also dissipated 10 per cent of the 

1Note that this assumption, while in 
accord with the original statement on 
p. 95 of the November, 1941, issue, is 
erroneous due to the broken thermometer 
as explained on a later page of this issue 


under the prize awards for Problem 
No. 20. 
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quantity of heat being carried away by 
the exhaust gases? And what if the 
carbon deposits do not as yet insulate 
the heads perfectly, and some heat, say 
20 or 30 per cent of the former quantity, 
still escapes through this channel? 

Then under conditions existing for 
3% yr. which must be regarded as 
normal for this engine, the piston 
heads would have dissipated two or 
three times as much heat as the cool- 
ing water in clean-walled jackets. If 
the manufacturer of a Diesel claimed 
that the piston heads of his engine would 
dissipate as much heat as the cooling 
water circulated in scale-free jackets, plus 
10 per cent as much heat as was dissi- 
pated by the exhaust gases, would you 
as engineers recommend it? 

Remember that this must be true of 
Mr. McKenzie’s engine if Mr. Sterret’s 
solution is correct. For after the carbon 
deposits are removed the heads (pre- 
sumably!) would go back to dissipating 
one-half of the heat now being carried 
away by the cooling water besides dis- 
sipating approximately 9 per cent of the 
heat now carried away in the exhaust 
gases. This in addition to any heat the 
heads may now be dissipating. I refuse 
to believe that the piston heads of any 
normally, and also abnormally, operating 
engine can get shed of anywhere near 
this quantity of heat. 

If this were possible, why jacket the 
cylinders for cooling water at all? I 
could concede a degree or two rise in 
the temperature of the cooling water due 


to carbon deposits, and possibly a five 
or ten degree rise in the temperature of 


the exhaust gases. But the amount of 
heat Mr. Sterret attributes to dissipa- 
tion through the heads is fantastic. 

Turning now to the positive side of 
this argument, I am inclined to believe 
that Mr. Scott’s solution came closest of 
all. I mean that part of it in which he 
mentioned the weight of air. Accepting 
Mr. McKenzie’s statement that fuel char- 
acteristics, load and quantity of cooling 
water did not change, there remains only 
one thing which could cause such an ex- 
tensive increase in the cooling water and 
exhaust gas temperatures. With con- 
stant fuel consumption, the quantity of 
exhaust gases must be less. 

Moving back from effect to cause, a 
reduction in weight of the exhaust gases 
means also a reduction in weight of air 
used either for scavenging or for com- 
bustion, or for both. This probably 
means air at a lower pressure in the 
cylinder at the beginning of the compres- 
sion stroke, and also lower pressure air 
for scavenging. If there is less air used 
in scavenging, the resulting mixture of 
scavenging air and products of combus- 
tion would escape from the cylinder at 
a higher temperature. The cylinder 
walls would remain at a higher tempera- 
ture, and with less scavenging air to cool 
them, would also transfer more heat 
to the cooling water. 

Also, with less excess air for com- 
bustion, the pressure rise on the com- 
pression stroke would be less due to less 
air and more due to higher temperature, 
that is, one would iron the other out, 
while the higher temperature and richer 
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mixture of air and injected oil would 
probably make the combustion process 
more efficient. This presupposes too 
much excess air during normal 334 yr. 
of operation. The overall result would 
be a smoother going engine, with better 
economy, as has been noted by Mr. 
McKenzie. 

Although the facts of the case point 
to slowly clogging filters in the air sup- 
ply, the trouble may lie in intake or ex- 
haust ports gradually filling in with car- 
bon deposits. Mr. Bradley comes close 
when he mentions a clogged exhaust 
port. A partly clogged exhaust port 
would cause inefficient scavenging, but 
would leave warmer walls and warmer 
combustion air, and probably would ad- 
vance ignition. 

Under some conditions advanced igni- 
tion will make a Diesel smoother going. 
Certainly less excess air at a higher 
temperature, if sufficient for complete 
combustion of the fuel, ought to improve 
combustion, advance ignition and directly 
result in higher exhaust gas and cooling 
water temperatures. 

Grorce Ho_tMANn 


When Welded Boiler 
Repairs May Be Made 


INASMUCH as many engineers are un- 
familiar with the new regulations gov- 
erning fusion welding repairs on boilers 
and pressure vessels, it doubtless will 
not be amiss to enlighten them regard- 
ing these rules, since it is indispensable 
that each person do all in his power 
to further increased production. By 
strictly adhering to these rules, con- 
siderable time and materials will be 
conserved which can be diverted to 
other sources. 

Regulations should be rigidly fol- 
lowed. Otherwise, serious consequences 
may ensue. For example, where a 
qualified welder is required, an unquali- 
fied one cannot be substituted, for there 
might not be only a contravention of 
the State laws, but might well lead to 
a disastrous explosion with considerable 
delay in production and loss of life. 

The National Board of Boiler and 
Pressure Vessel Inspecters on March 
6, 1941, promulgated “Recommended 
Rules for Repairs by Fusion Welding 
to Power Boilers and Unfired Pressure 
Vessels,” that is boilers and pressure 
vessels operated at over 15 Ib. pressure. 
Prior to these regulations, the rules, 
broadly speaking, were to the effect 
that high pressure boilers could only 
be welded when the strain or stress 
was carried by other members. That 
is, in areas which were supported by 
staybolts or braces, the idea being that 
the bolts or supports would prevent 
the disruption of the sheets should the 
welded repair fail. 

It has been successfully proven that 
fusion welding, when properly accom- 
plished, is as safe as any other type 
of repair, and so, as a corollary, the 
aforementioned rules have been recom- 
mended by the N. B. B. & P. V. I. 

In following these rules, it must be 
borne in mind that each State has regu- 
lations covering boilers, and, some 
States have rules appertaining to pres- 


sure vessels. Therefore, before any kind 
of repairs are made to boilers and pres- 
sure vessels, it is necessary that the 
inspector having jurisdiction be called, 
in order to definitely ascertain if the 
repair can be made in accordance with 
the National Board Rules and the in- 
spector’s approval received. These 
rules are to be used only for repair 
work, as in new fabrication the various 
State Codes must be followed as 
adopted. 

Pittsburgh, Pa. J. 

Enprror’s Note: The author also sug- 
gested that these rules be published se- 
rially in the P.E. & E..This is obviously 
unnecessary for they have already been 
published in a 12 pp. 6 x 9 in. booklet. 
This is available, free of charge, from 
C. O. Myers, Secretary-Treasurer, 
National Board of Boiler & Pressure 
Vessel Inspectors, 1006 Brunson Bldg., 
Columbus, O. The complete title is “Rec- 
ommended Rules for Repairs by Fusion 
Welding to Power Boilers and Unfired 
Pressure Vessels. (Revised Mar. 6, 
1941).” 

Inasmuch as some of the statements 
made in the rules are of necessity gen- 
eral and subject to interpretation, and, 
the question of welded boiler repairs is a 
matter of almost universal application, we 
have a further suggestion. 

Write and get your copy of the rules, 
study them — and send your questions 
in to E. to be digested in the 
Open Forum Mill. We will classify the 
questions and endeavor to have them an- 
swered, individually or collectively, by a 
competent authority, for publication and 
further discussion in these columns. 


Paralleling D.C. 


Generators 

CoMMENTs and the diagram of 
Donald Osterhoudt (January 1942 issue, 
p. 106) are of historical interest. To 
those of us brought up in the larger 
cities, 3-wire generators represented, 
when introduced, a great advance, as they 
saved space and increased efficiency. In- 
formation about paralleling connections 
may still be found in handbooks, notably 
one of national prominence. 

The original N. Y. Edison units con- 
sisted of two separate generators driven 


‘by one engine. This system had advan- 


tage over a 3-wire unit since the amount 
of unbalance was not limited as in a 
3-wire machine and the generators were 
not of special design. The 3-wire unit 
had also the added complication of two 
to four collector rings and its balancing 
coils usually mounted separately. 

A straight 2-wire generator being a 
standard product enabled 220 to 250 v. 
or higher to be generated and used for 
power service, while a balancer set was 
made up of two 2-wire units which could 
be loaded to any degree of unbalance. 
By cross connecting the fields very ac- 
curate balancing resulted. 

The increase in the number of instal- 
lations supplied from central station 
service with 3-wire one-phase or 4-wire 
3-phase service naturally resulted in less 
demand for 3-wire d.c. units. The cen- 
tral station supply changed, from d.c. 
generated by separate generators driven 
by one prime mover, to one where the 
d.c. came from synchronous converters. 
Brooklyn, N. Y. C. O. von DANNENBERG 
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ENGINEERS AND WHAT THEY AINT—Concluded! 


DEFINITELY and irrevocably (perhaps with our fingers crossed like Harry Lauder when 
arranging his American Farewell Tours year after year) this perennial discussion is being 
concluded this issue. ‘ 

Engineers and What They Ain't (p. 86, April, 1941) was a caustic indictment of modern 
commercial engineering, painting a doleful picture for the young (ipso facto as Lawyer 
Evans Chew would say because of 4 yr. treading Marble Halls) engineer expecting glamour, 
wealth and power. Positions at the top are scarce; those at the bottom sometimes scarce, 
sometimes plentiful; and the whole system is set up to keep the overly ambitious from 
climbing out of the niche they occupy. 

Hot and heavy came the replies, some agreeing, some disagreeing and others ranging 
all the way from the Bible, through Aesop's fable of the Fox and the Sour Grapes, to 
Kipling, modern verse and grammar. Some of the letters were printed in subsequent issues 
(p. 86 and 87 in May, p. 95 and 96 in June, p. 96 in August and p. 104 in December). 

The original article was anonymous, signed only "by one who isn't either" and has quite 
generally been referred to since as "Mr. Ain't." Mr. Ain't prepared a rebuttal (p. 86, 
November) reaffirming his original position with the positive assertion "I Still Say They Ain't." 

Perhaps he was not overly persuasive for we noted a decided increase in enrollments in 
engineering colleges last fall whereas we expected a decided decrease following this daring 
exposé. Seriously, though, this problem of engineering education is not a new one nor one 
that has been neglected. 

Not every one who studies engineering has the mental and physical qualifications to 
make a good engineer. Nor is there a top position for everyone of those who has the neces- 
sary qualifications. Of necessity many a potential Newton, Einstein and Edison are destined 
to play a minor part supplying the world with food, shelter, clothing and such luxuries as 
circumstances permit. 

Perhaps some day psychologists can definitely say "You are a potentially great chemist." 
"You should be a machinest," etc. Then each could be educated to the limit of his capa- 
bilities so as to fit nicely into his predestined niche. Never too many engineers, never 
a scarcity; always enough to eat and no shortage; just the right number of shoes and auto- 
mobiles each year; and no Hitlers to upset the applecart. 

But for the present, that is disregarding the abnormal war conditions, we must remember 
that roughly only half those who study engineering actually practice it afterward. If more 
and more people are going to more and more schools, the real question is, does or does 
not an engineering education offer a wider scope and background for diversified activities 
in our present mechanical civilization than does, say, law, medicine, the arts, or agriculture? 
While it may not be economic, educating a nation beyond its intelligence level is certainly 
preferable to the opposite extreme and stopping just beyond the threshold of illiteracy. 








The Town Banker and Drunk 
Become Involved 


For THE umpteenth time the argu- 
ment pertaining to the merits or woes 
of an engineering career arises within 
our midst. Ever since “One Who Ain’t” 
started the argument, words have waxed 
hot and furiously. In the language of 
Pulverizer Pete, I say nuts to much of 
present so-called engineering. How 
many times have you, mister engineer, 
been called to the control board and 
found the gages reading anything but 
right and how many times under such 
conditions have you been willing to ad- 
mit that whatever is wrong might pos- 
sibly be your own fault? 

Perhaps many of you have, but there 
are also many who will have blamed 
other things—the fuel, the water, the 
gadgets or the instruments themselves; 
maybe they are faulty. Perhaps it is 
not your fault, but as an engineer you 
should know that the instruments are 
right, you should have been checking 
and adjusting them when you were 
gabfesting with the oil salesman or read- 
ing that copy of “Hair Raising Thrillers” 
he left behind. Perhaps you should do 
a little towards earning your _ weekly 
salary instead of accepting it as charity. 

I am not a college graduate, but what 
virtue is there in hauling out an engi- 
neering degree when, if the truth were 
known, you know the foreman at the 
local power plant knows more in the 
way of practical engineering than you 
will know for many years to come. 

I’m not-saying this is true for all 
engineering students, because there are 
those who bring engineering to its great 
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glory. But there are too many people 
who call themselves engineers when 
really they are better fitted to be dry 
goods merchants. Many of us can re- 
member that “golden age” of the gay 
00s, where possibly only the son of a 
banker went to college to study engineer- 
ing, and when he came back with his 
M.E. degree, he was considered an 
“Alger hero.” 

Yes, but was he the town’s successful 
engineer? Hardly; it most likely was 
the cobbler’s son or even the son of the 
town drunk who would scarcely have 
time to finish grade school. In his spare 
time he did his mechanical studying 
probably in some old dilapidated boiler 
room after the daily chores. 

Of course, this is only one man’s 
opinion, but considering the state of 
affairs 50 yr. ago, the percentage of 
fellows who made it the hard way prob- 
ably surpass those who: were handed 
golden platters. There are a lot more 
engineers to contend with now than there 
were 50 yr. ago, the equipment in use 
is vastly different. With automatic 


equipment, about the only item that needs 


close attention is the contro] board. 

So you think. There is a lot more to 
engineering than that. The equipment 
requires maintenance; daily tests should 
be made of various instruments, records 
must be kept and analyzed and, above 


all, you should know at every instant. 


how well all your equipment is function- 
ing. If you are able to do that, if in 
keeping the plant running in top notch 
condition you are still able to exhibit 
a keen interest in all aspects of your 
work, you are probably an engineer at 


heart and then if you still have time to 
spare to read your “Hair Raising Thrill- 
er” why go ahead and do so. 

Chicago, III. Cuuck SANDERS. 


Engineering Is a Way of Thinking 

THE NOW-FAMOUS Mr. Ain’t really has 
something on the ball. He seems to be one 
of the few engineers who has taken time 
out to unravel the intricacies of a profes- 
sion, a man who has enough courage to 
sit back and think about his profession 
in a logical, unbiased way and so is to be 
admired. After all, he selected his pro- 
fession, studied, and undoubtedly went 
through a certain amount of misery- to 
obtain his desire. To doubt his earlier 
hypotheses and conclusions shows that 
the man is rational. It also shows that 
he has trained his mind in a scientific 
manner. 

The writer has tread through Marble 
Halls, stood many a lonely 12-4 watch 
on a groaning old freight ship, slip- 
sticked here and there, and also has oper- 
ated machinery on dry land. He feels 
that as a result of this experience he has 
picked up enough miscellaneous data 
whith may be offered for or against the 
cause of Mr. Ain’t. 

Mr. Ain’t really overemphasized cer- 
tain phases of the influences affecting the 
choice of engineering as a profession. As 
far as the writer can recall, the young- 
sters who decided to study engineering 
with him had just one idea in mind. It 
was something like the following: “Some 
day I will have to support myself, and 
when that day comes I want a nice home 
and car. An “engineer makes enough 
money to supply home and car, there- 
fore, I will study engineering.” 

Those thoughts were very nice, some 
people even went so far as to admire the 
“logic” involved. However, when vectors 
began to hit the boys between the eyes, 
many of them felt that there were better 
ways by which the money for home and 
car might be obtained. Result, the engi- 
neering department had twenty less stu- 
dents the following year. 

The profession does not offer every- 
thing that one thought it would. But, 
does medicine or law fulfill all the ambi- 
tions of their followers? Financially, yes, 
but mentally, no. It has been observed 
that there are very few men in this world 
who are really satisfied with their life’s 
work, whether they chose it, or had it 
forced upon them. 

It also appears that something must 
be lacking. The average man (there are 
quite a few average engineers, you know) 
should be satisfied with his calling if he 
chose it. The writer feels that in the last 
40 yr. too much emphasis has been laid 
on the material side of a profession. One 
never hears of the mental satisfaction 
he may derive from his profession. 

The writer feels that the young en- 
gineering grad should apply some of the 
principles he learned in the laboratory. 
‘During the-first years after graduation 
the young engineer should operate a few 
machines, try his hand at some drafting 
and design work, and if he feels in the 
mood, he should try to sell. After 5 to 8 
yr. of varied experience he should be 
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able to come to some definite conclusion 
as to the branch of engineering for which 
he is best suited. He has spent a total of 
from 9 to 12 yr. “finding himself.” Fine. 
If a man has enough intelligence to be 
able to figure himself out in that time, 
he should be complimented. 

During this experimental period the 
engineer should try to learn a little about 
engineering. After all the average college 
can’t squeeze enough into 4 yr. to make 
an engineer out of a man. There is more 
to engineering than just cold facts. The 
young man should try to learn of some 
of the beauties of his profession. He 
should delve into the fundamentals, read 
the lives of the great scientists, should 
try to develop a philosophy based on his 
knowledge of science. He needn’t try to 
sell these ideas, they are for the purpose 
of making a better engineer of himself. 

Engineering, after all, is a way of 
thinking. It can be applied to life, and if 
properly applied, will reap many rewards 
for the individual. He will realize that 
there is something beautiful about it, that 
it, too, may be beautiful and poetic as 
any of Shakespeare’s lines. The writer 
believes that engineering, properly ap- 
plied, will even help a man when he is 
concentrating on the wenches. Just try 
it, brother. 

Let us sum it up as follows: To be in- 
teresting a career in engineering must be 
varied. The engineer should know what 
he is looking for. It is seriously thought 
that an evening spent thumbing through 
Mr. Kent should be more enjoyable than 
an evening with a detective story. He 
should try to find his proper place in 
the community. Mr. Ain’t has the right 
ideas. Perhaps the slight exaggeration 
mentioned above was due to the fact that 
he wanted to put his ideas across with a 
bang. 

New York, N. Y. 


Don’t Blame Mr. Hays 


AFTER READING Mr. Ain’ts’ rebuttal I 
would like to take another crack at him, 
for you see I like the guy. By his own 
admission, he is 32 yr. of age. Therein 
the nature of his difficulties becomes 
more apparent. It is exceedingly prob- 
able that he left college at the darkest 
moment in the economic history of our 
country. Admittedly, competition was, and 
is, terrific in all fields. Quite humanly, 
he failed to reach the mark set by him- 
self. He has passed through periods of 
anger, disgust, distrust, disappointment, 
and, finally, frustration. Now as an 
escape, he throws mud at the engineering 
profession. 

Why doesn’t he consult one of the lab- 
oratories in “Human Engineering,” and 
discover what sort of work suits him 
best? Quite possibly, he is not an engi- 
neer. He has ideas, and perhaps would 
make an excellent writer. I think so. 

The engineering profession has done 
more for the human race than has any 
other field of human endeavor. Our en- 
gineers in the fields of sanitation, trans- 
portation and communication by devel- 
oping to a high degree in the principles 
of the division of labor, have enormously 
enhanced the physical welfare of all of 
us. In doing so, they have made more 
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leisure available to us, to be used for the 
development of the creative mind, and 
for explorations into the field of abstract 
thought and pure science. 

Contrary to the prattle of reds, radi- 
cals and parlor pinks, there is plenty of 
room at the top. Death, plus the ever 
widening field of science assures us of a 
mark to shoot at. Naturally, we are not 
all of the same mental caliber, but we 
can do our best. If we fail, let us study 
the cause of failure, then try another 
angle of attack. 

As for escapist reading, it can be used 
as a means of escape from realities, or 
as a way of determining the exact na- 
ture of the realities. And we work from 
there. For example, the saying “Life 
seems poorest when we are richest” can 
be interpreted as we see fit. 

The definitions of “trade” or “pro- 
fession” are largely matters of opinion. 
If a garden variety of engineer, such as 
myself, should design and build a house, 
design and install the plumbing, heat- 
ing, lighting and sanitation systems, if 
he should construct a cartridge case to 
his own liking, and design projectiles for 
his own specific use, if he purchases and 
installs a water wheel near a dam of his 
own design and construction, and oper- 
ates a sawmill of his own make, why, by 
the standards of our present system of 
considering such achievements, he will 
be “working at his trade.” However, 
should he have a sheepskin, and a license 
to practice, he will be an engineer, and 
his work will be engineering. So what? 
The results are the same. He has a 
house to live in, and a mill to earn his 
living. 

Naturally, in an industrial world such 
as ours, a certain amount of standardiza- 
tion is necessary, and desirable. This 
standardization is another means of ex- 
tending the division of labor. Without 
division of labor we would be reduced 
to the ranks of the most absolute savage. 
Do not overlook the fact that, to obtain 
this standardization, there is necessary a 
tremendous amount of the most rugged 


STOP ACCIDENTS 











It's barely possible that this is what 
Mr. Hicks means 


and powerful individualism. The only 
standardization the writer regrets is in 
the field of education. What cute little 
robots are turned out. 

Incidentally, I do not blame the Hays 
office for my lack of success with the 
wenches. Something to do with the physi- 
ognomy, I guess. 

SaM WILLIAMS. 


Life’s Greatest Find Is Peace of Mind 


NEVER FEAR, you have no reason to 
regret publishing the articles by and about 
engineers. By so doing you performed 
an important service to all engineers for 
the reason there is a great human side 
to engineering never touched in technical 
articles. 

To illustrate what I am driving at, 
I go to night school two nights a week, 
from 6:30 to 10:30 o’clock, at the Uni- 
versity of Pittsburgh. I get quite a thrill 
out of this but do feel a little out of 
place among the young lads, all of whom 
are young enough to be my grandsons. 

My partner and I were running some 
tests the other night, and while we were 
recording data our test overheated and 
blew up, hitting the ceiling. I supposed 
the test was ruined, but after things 
quieted down I was surprised to find the 
pure concentrate left. 

So it is in life. I believe the fine part 
in the lives of the boys who took part 
in the discussion is still left. The only 
regret I have is that they abused each 
other so, when there are so many nice 
things could have been said which would 
have been of value to all of us. 

We are told that it is an unpardon- 
able sin for a writer to say “I did so 
and so”, but what we want to know is 
how and what the writer did without 
too much worry about grammar and com- 
position. I believe the P. E. & E. could 
do no finer or more useful thing than 
devote a couple of pages each month to 
the human side of engineering. I would 
like to have the personal experiences of 
personnel men, inspectors, foremen of all 
kinds, salesmen, etc., since an engineer 
today must be all of these. 


The milestones that we pass 
Bring to us no fear 

If our mirror can reflect 
Faces with conscience clear. 


Pittsburgh, Pa. Horace S. BRACKEN 


Hoist By His Own Petard 


One oF our Nebraska newshawks re- 
ports that Lee J. Ruf, superintendent 
of the Nebraska Power Co.’s Omaha 
Steam Plant (Jones Street), now has a 
full appreciation of the importance of 
power service continuity from. both 
sides of the fence, i. e., the consumer 
and supplier, 

The Ruf’s were entertaining some 
N. P. Co. friends in their electrically 
equipped suburban home New Year’s 
eve when a driving snow storm staged 
a complete blackout. With highways 
blocked and with no light, heat, water 
or power, guests remained overnight, 
learned of the eccentricities of candles 
and wood fireplaces and gained a new 
slant on the vital need for power in a 
modern world. 
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Problem 20. Wiring for 
Our Hero's New House 


How Would You Do It? 





A NEW SLANT ON PROBLEM 19 

Our Hero is in hiding and his friend Mac is red faced about the 
rising jacket water temperature (see p. 95 in the November and p. 95 
of the January issues). It was all a mistakel Mac discovered that the 
thermometer on the soft water outlet of the heat exchanger was cracked 
—right under the metal band where it was not noticeable. Regardless 
of the temperature the thermometer read 110 deg. F. while actually 
the temperature was about 125 deg. F. 

The soft water side was scale free—but the raw water side—well, 
Mac was a bit hasty, there too, for a more thorough inspection disclosed 
scale—in fact enough had built up over the 6 mo. period to boost the 
mean temperature difference |5 to 20 deg. in order to get the necessary 
heat transfer. The problem was strictly on the level, however, the broken 


thermometer was only discovered the other day, lon 
one end of the country to the other had doped it all 


after experts from 
out. 


On top of all this Mr. Holman in the Letters and Comment section 
a few pages ahead says, "Look at that problem again for Mr. Sterret's 
prize solution simply cannot be possible in practice, on paper, or, any- 
where else." Mr. Holman, who did not enter the contest, says he feels 
free to criticize the award—and he pulls no punches. 





WHILE MANY insisted on treating 
Problem 20 as a trick question difficult of 
solution, it was in fact a very practical 
one on wiring and switching. In brief 
the problem was to arrange lights in 
several rooms so that they could be 
turned on and off at either of two master 
switches and yet, in case of need, be re- 
sponsive to individual room switches. 

It was not unduly complicated ex- 
cept for the Judges who tripped over 
their whiskers and got high blood pres- 
sure over a kickback on Problem 19 
which was supposed to have been thor- 
oughly disposed of 2 mo. ago. By hiring 
a fifth columnist (spy, not journalist) 
to follow the secret judicial deliberations 
through the keyhole we have a fairly 
complete report of the meeting, that is 
up to a certain point. 

Remindful of the strenuous session 
with Problem 19 about Mr. McKenzie’s 
rising jacket water temperature, the 
Judges first tucked in their napkins (one 
corner on each side of the neck with the 
whiskers well covered) and made a rush 
for the smorgosbord to get a strong 
start on Problem 20. 

The Chief Justice, who is a bit near- 
sighted anyway, got his whiskers mixed 
up in the celery and lost track of the 
argument over smoked vs. pickled her- 
ring. As everyone else was engaged in 
small talk, he carefully wiped the an- 
chovy paste off his fingers on the table- 
cloth, reached over and picked up the 
top letter from the pile waiting judicial 
attention. This told how Mr. McKenzie 
had no rising water temperature at all 
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but only a cracked thermometer. To 
lower his blood pressure the old boy 
yanked off his napkin and began to click 
his false teeth at the perfidy of the 
human race in general. 

Unfortunately this lowering of his 
guard proved to be a technical error, for, 
when he got a glimpse of Mr. Holman’s 
letter saying, in effect, that the whole 
bunch of Judges were a bunch of screw- 
balls, he swallowed his teeth. With a 
dexterity born of long practice two of 
his cohorts held him up by his heels 
while a third pounded him on the back. 

The Junior Judge, whose beard is 
only 2 ft. long and who has not yet 
learned to curb his curiosity, picked up 
a third letter, one from John Rusniak 
of Lincoln, Ill. The Chief Justice got 
his false teeth under control just in time 
to hear “It is hard to believe that there 
exists such a problem today.” 

With this the Chief Justice lost his 
appetite completely and threw his lunch 
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at the door. After this frontal attack 
our Fifth Columnist beat a strategic re- 
treat to the hospital area to have a 
meat ball dug out of his eye and then 
went off on a war of his own because 
he claimed the chef put lye and ground 
clinker in the meat ball sauce. 

With our espionage organization 
wrecked we can tell you nothing of the 
secret deliberation about Problem 20 
beyond the awards themselves and the 
Judges’ terse comment that: the awards 
were made primarily on the basis of a 
practical and simple wiring diagram to 
accomplish the desired result plus, as 
embodied in the accompanying text, an 
obvious appreciation of the problem from 
the standpoint of Mrs. Hero and code 
requirements. 

While differing in detail, all three 
prize awards use the same fundamental 
arrangement of three way master 
switches and individual switches. In fact 
the majority of entries made use of sub- 
stantially the same scheme so that the 
awards were of necessity based primarily 
on the description and explanation. A 
number, however, submitted more elab- 
orate schemes incorporating multipoint 
rotary switches, relays and magnetic 
contactors. 

Whether our Hero will be able to 
utilize the ideas submitted is problem- 
atical. You may recall that his wed- 
ding was well before Pearl Harbor and 
before Mr. Nelson got really tight about 
building materials. In the light of en- 
suing events Our Hero has been giving 
some thought to this matter with par- 
ticular attention to sod house architecture 
as practiced by the pioneers in the 
prairie states. 


FIRST PRIZE AWARD 
A. R. Markland 
' Altoona, Pa. 

Since the house in question is rather 
small and 30 amp. 3-way flush tumbler 
switches are now available for use as 
the master switches, the emergency light- 
ing system simply involves the substitution 
of 3-way switches, for the single pole 
switches usually installed to control the 
room lights and a 4-way switch for one 
of the 3-way switches on the hall lights 
along with the extra fuses and wiring 
for feeding the lights from the master 
switch. 

The 1940 National Electric Code, 
Article 2108, calls for a lighting load 
of 2 watts per sq. ft. for single family 
dwellings except that under a floor area 
of 500 sq. ft. the load may be assumed 
as 1% amp. per outlet. Also it would 
be necessary to keep the load on the 
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Fig. 1. Wiring diagram for the First Prize Award 
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FOR A FAMED INFERNO 


UBBLING, churning, steaming—raw materials inside this 
machine in the Nalco plant pass through a closely con- 

trolled “inferno’’, to emerge as water treatment compounds for 
thousands of plants using the Nalco System. 

—— used _ the manufacture - arene age ma- 
terials require as close supervision as the actual work of satis- a 
factorily solving feedwater problems, done by Nalco Engineers "Chas eae 
and Chemists. Unless the expert guiding hand makes certain 
of uniformly high quality in the materials used, no water 
treating system can function properly. 

Here again complete confidence in the organization handling 
your water problems is essential. Nalco has the deserved con- 
fidence of more than 4,000 plants whose operation is vital to 
the defense and well-being of our country. With this back- 
ground, your confidence can well be placed in a permanent, 
economical Nalco System for your plant. Write today for 
further details. 


NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place “ Chicago, Illinois 


Canadian inquiries should be addressed to Aluminate 
Chemicals, Ltd., 555 Eastern Avenue, Toronto, Ontario 


The Complete Water Treating Service 
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Fig. 2. Wiring diagram for the Second Prize Award 
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branch circuits below 15 amp. according 
to Article 2125. 

The entire scheme is shown in Fig. 1, 
although if the total load in the rooms 
were below 15 amp., the master switches 
could be reduced to 20 amp. size and the 
2 circuit fuse panel could be omitted. 

In installing this system it would be 
desirable to connect the room switches 
so that the lights would be supplied by 
the regular source when the switch han- 
dles are up. Another suggestion is that 
the lamps be installed in locked keyless 
sockets. 


SECOND PRIZE AWARD 


C. L. Gramley 
Aurora, Ill. 


Our Hero, who now has double trou- 
ble, can use the diagrams in Fig. 2 as 


a basis for a house wiring plan in con- 
junction with a master control circuit. 
Some 15 or 16 yr. ago I first used this 
scheme in a $28,000 house. When ready 
to install switches and trim, a salesman 
from one of our largest switch manu- 
facturers said it would not work be- 
cause it was not included in the com- 
pany’s diagrams. I asked him to furnish 
the type of switches I wanted in the 
style my customer selected, and I would 
pay the penalty. The circuit worked and 
is still working, and is now included in 
Mr. Salesman’s files. 

Light A is any lamp or fixture nor- 
mally controlled by a 3-way system. Light 
B is any normally controlled by a single 
pole switch. Light C is a light in the 
master bedroom normally controlled by 
a single pole switch. Light D is any 
lamp or fixture normally controlled by 
a 4-way system. 

These four are used to show that 
any number of lights and any combina- 
tion of switch control system may be in- 
cluded in the master control circuit. You 
will notice that there are no remote 
control or solenoid contactors of any 
kind used, which tends to keep costs 
to a minimum. 

It is very simple if we bear in mind 
that any fixture normally controlled by 
a single pole switch has a 3-way switch 
instead, with the shunted end leading to 
the fixture, while one of the transposing 
terminals receives the potential side of 
the circuit (black wire) and the other 
transposing terminal is connected to the 
leg of the master circuit. 

In a normal 3-way system (A), a 
4-way switch is used on the end of the 
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circuit, where the potential or black wire 
would normally be connected, and the 
spare transposing terminal is likewise 
connected to the leg of the master circuit. 
A 4-way system is connected the same 
way, bearing in mind to replace the 3-way 
switch on the hot end of the circuit, with 
a 4-way, and also connect the spare trans- 
posing terminal to the master circuit 
leg. 

I have purposely placed A and B on 
one circuit, and C and D on another to 
show that it does not create any confu- 
sion. Whenever I install this system 
though, I have been careful to supply 
current to the master system from the 
same side of the line as the other light 
switches were fed from in order to avoid 
a 220-v. arc across switch contacts. This, 
however, is not imperative but precau- 
tionary, as these switches may be used 
on 220-v. current. 

The master circuit which Our Hero 
wishes to control from two points is a 
simple 3-way system with its leg, instead 
of being connected to a light, is con- 
nected to the above circuits as directed. 

A careful study will show that when 
the master circuit is on, that no light on 
the independent circuits may be extin- 
guished for any effort to do so simply 
transposes them to another circuit, or, 
if one or more of the independent lights 
PORCH —KITCHEN DINING, ROOM 


BED ROOM 


had been lighted previously by its own 
switch, they may not be extinguished by 
the independent switches, for any move- 
ment of any independent switch would 
transpose the light to the master circuit. 

I would suggest to Our Hero that 
the master control switches be placed in 
some semi-inconspicuous places, to avoid 
being observed by intruders. 


THIRD PRIZE AWARD 
Carl A. Myers 
Shift Engineer, Weadock Steam Plant 
Consumers Power Co., Essexville, Mich. 

ALTHOUGH there is more than one 
way to satisfy the wishes of our mythical 
character, by keeping the conservation 
of material and code requirements in 
mind, I believe the solution shown by 
Fig. 3 is an economical one. This scheme, 
if desired, can utilize a duplex switch for 
each circuit, part of which is to be sub- 
ject to control of either of two master 
switches. 

The duplex switch is comprised of 
two switch units, each unit being of the 
toggle type and both simultaneously op- 
erated by one lever. One unit is a single 
pole switch and the other a 3-pole. The 
combined switch mounts in the conven- 
tional switch box and accepts the ordi- 
nary switch plate. From all outward 
appearances it is no different from the 
usual wall switch. 

Figure 3 shows the fixtures to be 
controlled in part by the master switches, 
as of different types in respect to the 
number of sockets. This, as shown in 
the diagram is for explanatory pur- 
poses only. It will be noted that the 
fixtures having more than one _ socket 
have one of the sockets disconnected 
from the remaining sockets. The lone 
socket of each fixture is connected to 
the 3-way switch which may be part of 
the duplex unit. The remaining sockets 
of each fixture is controlled by the 
single-pole switch of the unit. 

Connections should be made as shown 
in the diagram, each fixture connected 
alike to its control switch. As can be 
seen, the wiring of this part of the circuit 
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Fig. 3. Wiring diagram for the Third Prize Award 
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A WAR MESSAGE 


to 


ALL EMPLOYERS 


* From the United States Treasury Department * 


Winninc Tus War is going to take the mightiest effort 
America has ever made—in men, in materials, and in 
money! Every dollar, every dime that is not urgently 
needed for the civilian necessities of food, clothing, and 
shelter, must, if we are to secure final Victory, be put into 
the war effort. 

An important part of the billions required to produce 
the planes, tanks, ships, and guns our Army and Navy 
need must come from the sale of Defense Bonds. Only 
by regular, week by week, pay-day by pay-day invest- 
ment of the American people can this be done. 

This is the American way to win. This is the way to 
preserve our democratic way of life. 

Facing these facts, your Government needs, urgently, 
your cooperation with your employees in immediately 
enrolling them in a 


PAY-ROLL SAVINGS PLAN 


The Pay-Roll Savings Plan is simple and efficient. 
It provides, simply, for regular purchases by your em- 
ployees of United States Defense Bonds through system- 
atic—yet voluntary—pay-roll allotments. All you do is 
hold the total funds collected from these pay-roll allot- 
ments in a separate account and deliver a Defense Bond 
to the employee each time his allotments accumulate to 
an amount sufficient to purchase a Bond. 

The Pay-Roll Savings Plan has the approval of the 
American Federation of Labor, the Congress for Indus- 
trial Organization, and the Railroad Brotherhoods. It is 
now in effect in several thousand companies varying in 
number of employees from 3 to over 10,000. 

In sending the coupon below, you are under no obliga- 
tion, other than your own interest in the future of your 
country, to install the Plan after you have given it your 


consideration. You will receive—l, a booklet describing 
how the Plan works; 2, samples of free literature fur- 
nished to companies installing the Plan; 3, a sample 
employee Pay-Roll Savings authorization card; and 4, 


‘the name of your State Defense Bond administrator who 


can supply experienced aid in setting up the Plan. 


To get full facts, send the coupon below 
—today! Or write, Treasury Department, Sec- 
tion B, 709 Twelfth St., NW., Washington, D. C. 


HOW THE PAY-ROLL SAVINGS 
PLAN HELPS YOUR COUNTRY 


i provides immediate cash now to produce the finest, 


leadliest fighting equipment an Army and Navy ever 
needed on 


It gives every American wage earner the opportunity for 
it gives participation in National oe a 


it will reduce the current demand 


By storing up 
while they are scarce, thus retarding 


for consumer 
inflation. 


It reduces the percen 
be placed with banks, 
ing on a sounder basis. 


of Defense financing that must 
us putting our emergency financ- 


It buildsa reserve buying power for the post-war purchase 
of civilian goods to keep our factories running after the 
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is made with a 3-wire combination or 
cable of the common type for home 
wiring with two insulated wires and one 
bare wire. 

The bare wire is the neutral or ground 
wire and connected in this circuit as 
such, One of the insulated wires is used 
throughout the circuit as the emergency 
circuit wire. The remaining two wires 
are the main feed circuit. 

It might be suggested that the 3-wire 
cable be run in the basement or below 
the floor. Connections to be made in 
junction boxes located below each duplex 
switch position. At each junction box 
connection is made to the switches and 
to the fixtures with more of the 3-wire 
cable. 

In the diagram the 3-wire cable runs 
between, and terminates in, the extreme 
junction boxes. The feed wires are con- 
nected to the service supply by means of 
a 2-wire cable. Both ends of the 3-wire 
cable are shown to be connected to the 
service supply with the hot circuit wire 
open in one of the junction boxes. This 
divides the circuit somewhat, both cir- 
cuits being connected to the same 2 phases 
of the service supply. As this is to be 
strictly a lighting circuit a No. 14 wire 
can be used providing the circuit is 
divided as explained. 

According to specifications, at least 
one lamp of each fixture is to be subject 
to control from either of two master 
switches, one located in the hall, the 
other in the bedroom. This feature is 
accomplished by the use of the emergency 
circuit, fed from the same phase of the 
service supply that feeds the main cir- 
cuit wires of the lighting circuit. The 
circuit is through two 3-way or master 
switches connected to control the emer- 
gency circuit. 

As all of the fixtures have one socket 
connected to the emergency circuit 
through the 3-pole switch of the duplex 
unit, these lamps will be lighted col- 
lectively by the operation of either of 
the master switches providing all the fix- 
ture switches are in the off position. 
Operation of any particular fixture 
switch to the on position disconnects 
the emergency circuit from that fixture. 
All lamps in the fixture being lighted 
from the main circuit. 

By installing one master switch ad- 
jacent to the duplex unit that controls 
the bedroom lights connection can be 
made for the feed to the emergency cir- 
cuit. Likewise the second master switch 
would be installed next to the hall 
switch, and connected as shown to the 
emergency circuit. This would produce 
a considerable saving in time and ma- 
terial. 

Feed to the emergency circuit can 
be taken direct from the main service 
supply by running a separate wire from 
the service to one master switch. This 
should be fused and connected to the 
phase that feeds the main lighting cir- 
cuit. This may be necessary in order to 
keep the ampere load per circuit within 
code requirements, should a No. 14 wire 
be used. - 

In addition to the porch lights, one 
at the rear and one at the front, I have 
shown the base plugs as being wired to 
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the same feed. This circuit, as well as 
the circuit for the basement lights, is to 
be connected to the opposite service phase 
supply from that which feeds the main 
lighting circuit. 

I assume, of course, the service sup- 
ply from the power company to be 
3-wire, 2-ph. If a 2-wire service (from 
power company) is furnished wiring from 
the service box is simplified somewhat. 


General Comment 


Many other entries mentioned points 
that should be considered or gave help- 
ful suggestions. W. C. Morris, Jr., of 
Shreveport, La., said: 

“The supply for the master switches 
may be connected to an-overcurrent de- 
vice, connected ahead of the main line 
switch, or, through an underground mas- 
ter control service entrance conductor 
to overcurrent device. In either case 
overcurrent (fuses or circuit breakers) 
should be concealed and not accessible 
to prowlers. Master switches should be 
T rated, 15 amp. minimum. If large 
loads (over 1650 w.) are to be controlled 
by master switches, magnetic switches 


should be used to energize the master 
panel.” 

Harold E. Gethoefer of Kenmore, 
N. Y., suggests that as a convenience 
to Mrs. Hero “put the fuse box in the 
kitchen built flush. It is very handy 
when a fuse blows, not to have to fumble 
around in a more or less unfamiliar 
cellar.” 

Again Robert E. Burlingame of Mil- 
waukee adds: “It is, of course, necessary 
that the arrangement of wires in con- 
duits be such that both the conductors 
through which any fixture is fed, with 
any possible combination of respective 
positions of the different switches, will 
be in the same conduit so that current 
going to a fixture in one wire in a con- 
duit will be balanced by return current 
from the lamp carried by another wire 
in the same conduit. To accomplish 
this the neutral wire, hot wire and mas- 
ter wire should follow identical routes 
through the various portions of the con- 
duit layout. Also, the wires comprising 
the complete circuit through the master 
switches from the hot wire to the master 
wire should follow a common route 
through the conduits.” 





Problem 21 
COAL SEGREGATION IN A STOKER HOPPER 


Never one to worry overmuch about the future, Our Hero splurged on his 
honeymoon, thumbed his nose at the Japs and wore about 2000 mi. off his 
tires treating Mrs. Hero to a bit of Vitamin D on the beach in Florida. 

On the way back, however, he stuck his neck out again offering to help a 
brother engineer in North Carolina solve a coal handling erage he's 


yelling for help in correcting the coal segregation trou 


5 retort underfeed stoker. 


SPOUT FROM COAL SILO 























le on his friend's 
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The layout of the coal handling, weighing and feeding arrangement is 
shown by the sketch. The outside retorts receive all the coarse coal and the 
three center retorts all the fines, resulting in a very unsatisfactory furnace 
condition. Due to limited space special hoppers or vanes ordinarily used to 
correct this difficulty do not seem practical. Some consideration has been 
given to the addition of a small screw conveyor, split right and left hand at 
the center, but this does not seem to offer a real solution. How would you 


fix this up if it were in your plant? 


Write your opinion of this case in a letter of not over 1000 words and send 
it to the contest editor by March 25. A first prize of $15 will be awarded for 
the best letter; a second prize of $10 and a third prize of $5. Entries in this 
problem contest should be addressed to the. Contest Editor, Technical 
Publishing Co., 53 W. Jackson Blvd., Chicago, Ill. 
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CRANE 


Shep Bill 


7 HELP YOU Train Piping Crews 


2 HELP YOU Get Better Service 
from Valves and Fittings 


Today's situation calls for round-the-clock pro- 
ro [Via drolaPim Malek Matl-tola we Zol0] al ol Lolal mail, mel =3 ml of-t4i-16 
service from valves and fittings, and have 
better-trained men to keep piping on the job. 
Gt Fol ar-me alo) oM IU IL-l mcolmurollaliclavolala-m rola 4-16 
are aimed to help you get both. Their wealth 
oh olaelailaol Mm slollalicie Mellor Miamel Ilollaromal\ alta 
as well as assists veteran crews in stepping up 
efficiency of piping equipment 

ham Zell amo} Kol al ME Malo) ME=lal (ob diate ial-i oX-tal-sal Kweli 
this timely service, as are countless others, you 


will certainly want to get in touch with 


local Crane Representative 


no charge or Obi 


CRANE CO., GENERAL OFFICES: 
836 SOUTH MICHIGAN AVENUE, CHICAGO 


VALVES © FITTINGS + PIPE 
PLUMBING © HEATING + PUMPS 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKETS 
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SHOP TALK 





A department showing by means of photo- 
graphs how engineers in various plants have over- 
come certain obstacles or devised methods to 
facilitate operation. If you have done something 
along similar lines that you are proud of or 
which you feel may be of interest to others, send 
us a picture and a paragraph of explanation. If the 
photograph is good and if the idea is original we 
will present it on this page and pay you for it 
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HANDY ORSAT. R. M. Hanson, Results Engineer in the 
Northern States Power Co., New French Island Station at 
La Crosse, Wis., believes that test equipment should be 
convenient. Therefore, he made an orsat in a special frame 
which fits in the recess of H-section columns as shown. 
It is located directly under the last pass of the boiler, the 
gas lines are short and direct and the aspirator is conven- 
iently located on the side of the column. When these pho- 
tographs were taken the door had not yet been finished. 
The parts were purchased, the frame was made by Mr. Han- 
son. The idea is adaptable to a variety of special conditions. 
A. M. Waldie is Superintendent of the French Island station. 






























DUAL FAN DRIVE. 


A southern oil refinery, which re- 
cently installed a new 12 cell Foster Wheeler cooling tower, 
took unusual precautions to insure uninterrupted, econom- 
ical service and utilize available steam during summer 


months when heating and process loads are low. Six of 
the fans have motor drive only, six have dual drive. One 
of the latter is shown by the photograph. The turbine 
drives through the motor but an automatic clutch permits 
the motor to run without dragging the turbine. Fan blades 
are bolted to flat bases on the hub and the pitch may be 
changed to vary the capacity, and the power consumption. 


BULLETIN BOARD. A movable bulletin board, says 
Leslie Bradley of Bismarck, S. D., has many uses: notices; 
safety  bulle- 
tins; lost time 
accidents, etc. 
Note the sec- 
ond board in 
Win DAY! the back- 
4 LOST Time med 1 ground made 
bipciiensines with pegs to 
hold circular 
charts taken 
from _ record- 
ing instru- 
ments and va- 
rious meters. 


STATIC. Static electricity 
bothers lots of people be- 
sides radio fans. It was par- 
ticularly bad in the press 
room of the Nazarene Pub- 
lishing Co., Kansas City, Mo. 
Printing operations were 
slowed up, dust and_ lint 
stuck to the presses and the 
sheets would not pile up 
evenly. Water sprays the 
entire length of the room 
were not very practical, rel- 
ative humidity could not be 
carried above 20 per cent, 
pools of water collected and 
the winter heating load was 
excessive. Recently they in- 
stalled two Armstrong hu- 
midifiers as shown in the pho- 
‘tograph. Low-pressure steam 
was not available so a 3-hp. 
gas fired boiler was installed 
at the same time. Experience 
shows that best results are 
obtained with a relative hu- 
midity of about 40 per cent 
and a temperature of about 72. 
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COMBUSTION CONTROL 


@ ee The aim of municipal lighting plants and 

public utility companies is to manufacture 

electricity at the lowest possible cost. They 

488 have found that one of the greatest cost 

savers is automatic combustion control. 

Many have found also that HAYS central- 

ized control is simple to install, understand 

and maintain. A few of these are illus- 

HANNIBAL MO trated. What is good for the utilities is good 

atiaee for your power plant: cost saving is a 

necessity with any steam 
generating plant. RRR pee 
Write for further data. 


THE MODERN SYSTEM 


& WINNETKA 
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FREMONT, NEB. 
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THEORETICAL GAS DISCHARGE TEMPERATURES 
FOR AMMONIA COMPRESSORS 


Cc f l Cc Ng 4 | 
Calculated for Adiabatic Compression by F. B alex Me 


Engineer of The Creamer 
from the: United State 
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HUN PETROLEUM PRODUCTS evetne wnousraracxp awenica 


WAR NEWS FROM 
THE INDUSTRIAL FRONT 


(Continued from Page 84) 


New Orleans. At East Coast ports the 
price north from Norfolk to Portland is 
$1.35 and from Norfolk south to Jackson- 
ville, $1.30. 


Chlorine for Water 
Treatment 


CHLORINE is one of the most widely 
used chemicals in war manufacture, and 
quantities necessary for water purification 
will be provided despite the genera: 
chlorine shortage, the Chemicals and Al- 
lied Products Branch of WPB announced 

High test calcium hypochlorite and 
chloride of lime are at present more scarce 
than chlorine and sodium hypochlorite 
and for that reason it may be necessary 
that those plants which use these materials 
change to one of the latter. It was pointed 
out that this will not impair sterilization 
efficiency, as chlorine, sodium hypochlo- 
rite, chloride of lime, and. high test cal- 
cium hypochlorite can be used inter- 
changeably for that purpose. 


Wire and Cable Prices 
Fixed 


BEcAUsE electrical wire and cable, es- 
sential to the country’s war program and 
civilian economy through communication 
and power distribution systems, have in- 
creased from 5 to 25 per cent since Jan. 1, 
1941, formal price ceilings were estab- 
lished at the October 15, 1941, level by 
OPA Price Schedule No. 82, issued 
Jan. 30. 

This schedule sets maximum changes 
for drawing wire or rolling bars; raises 
the maximum price for weatherproof wire 
to 17.5 ct. per lb.; and provides for price 
adjustments for deliveries more than 9 
mo. after the date of contract. 


WPB Absorbs OPM Duties 


ONE WEEK after the President’s order 
creating the War Production Board, the 
chairman, Donald Nelson, outlined the or- 
ganization through which the board will 
work. Besides absorbing and centralizing 
the former functions of OPM the new 
organization adds a number of new 
branches to assist, and correlate the ef- 
forts of the working committees. As now 
_ set up war production is centered in six 
divisions, to which a seventh will prob- 
ably be added in the near future. 

The function of the new Division of 
Industry Operations will be primarily to 
convert industry as quickly and smoothly 
as possible to war production. It will deal 
primarily with conversion of entire indus- 
tries, as for instance the automobile and 
washing machine industries, Basic com- 
modity groups such as copper, lead and 
zinc will come under the Materials Div. 
as before. Other authority delegated to 
the Director of Industrial Operations in- 
cludes the power to issue priority orders 
and regulations, compel acceptance of war 
orders ; requisition property of persons or 
firms and approve requisitions of other 
federal agencies. 

Consolidation of all field activities of 
the War Production Board in a new 
Bureau of Field Operations under the 
Division of Industry Operations was an- 
nounced February 5. Merged under the 
new set-up are the 45 field offices hitherto 
maintained by the Priorities Division and 
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the 113 offices operated by the former 
Division of Contract Distribution. Steps 
will be taken to coordinate any other field 
activities of the War Production Board 
within the framework of the new bureau. 
Existing field offices are instructed to con- 
tinue their present activities without any 
interruption whatever and in so far as pos- 
sible it is expected that existing staff and 
personnel in the field will be retained. 


1000 Fire Pumps a Day 


THE FIRE PUMP industry will be able 
to meet the requirements for thousands 
of new fire-fighting pumps, it was an- 
nounced by George Angell, chief of the 
fire equipment and safety section of the 
WPB. In addition, he said, the industry 
will be able to use substitute materials for 
some of the critical items now being used 
in such pumps. 

Industry representatives, comprising 
an industry advisory committee, advised 
the WPB representatives that with some 
additional tooling it will be possible for 
them to increase production to at least 100 
per day of pumps with a capacity of 500 
gallons per minute and suitable for front 
mounting on fire engines. About 30 such 
pumps are now produced daily. 


Blackout vs. Air Raid 
Warning 


IN ORDER to prevent misunderstandings 
regarding blackouts and air raid warn- 
ings and the relation between them, the 
Protection Division of OCD has released 
the following definitions : 

A blackout is a precautionary darken- 
ing of lights which might aid hostile air- 
craft in locating particular targets. Under 
a blackout it is expected that all normal 
activities will continue except those which 
mean showing lights. A blackout does not 
necessarily mean that there are enemy 
aircraft in the vicinity. Blackouts are pre- 
cautionary measures. 

On the other hand, an air raid warn- 
ing means there are hostile or unidentified 
planes close by. It means that normal 
activities must be modified to get people 
under shelter and preparations made for 
casualties and other damages as the result 
of the dropping of bombs, should that 
take place, within a few minutes. Air 
raid warnings are protective. All air raid 
warnings at night include blacking out, of 


course; they likewise include the alerting 
of the various elements of the Citizens’ 
Defense Corps. 


More Power for 


Milwaukee 

ON THE LAsT day of 1941 the Wis- 
consin Electric Power Co. put a new, 
35,000 kw. Allis-Chalmers unit into serv- 
ice in its Commerce Street plant in Mil- 
waukee, The unit is part of a $4,137,000 
plant addition and will raise the installed 
capacity of the company’s system to 483,- 

kw., 80, of which is in the com- 
pany’s world famous Port Washington 
Station. Due to the armament program 
many Milwaukee industries expect to 
double their power consumption before 
mid-year. 


Petroleum Industry 
Meets Odd Demands 


SupeR-FUELS for airplanes claim at- 
tention as the petroleum industry gets 
into stride for war, but at the same time 
hundreds of little-known and unsung pe- 
troleum products are meeting war de- 
mands. Petroleum refineries are now 
gigantic chemical factories which utilize 
crude oil as the raw material from which 
to manufacture tailor-made and essential 
commodities in remarkable variety and 
volume. 

One of these is the case of lubricants 
for the bearings and surfaces of sub- 
marine fins where no ordinary grease can 
be used because it leaves oil spots on the 
water to form a clear trail for enemies. 
The petroleum industry has developed a 
special grease which leaves no “slick” 
when the underseas craft submerge. 
Again industry is making wool oil, used 
in the manufacture of uniforms to lubri- 
cate the fibres during the yarn-spinning 
process and thereby to increase tensile 
strength and expedite production. 

Camouflage of field equipment calls for 
lacquers and lacquers call for aromatic 
solvents, being supplied by the industry in 
growing quantities. These aromatic 
solvents obtained from petroleum are 
going into the production of toluol, now 
definitely a petroleum product, for it is 
made there more rapidly, more cheaply, 
and more easily than from any other 
source. 
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Po Taking the curves FAST 7 
equally treacherous in piping: 
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IUBE-TURN FITTINGS MAKE EVERY spc 
PIPE SYSTEM STRONGER AND SAFER | =: * 
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There’s less flow resistance and pressure loss 
when you use Tube-Turn welding fittings 


A flashing glide down the mountain side into a splendidly executed 
Kristiana—a sweeping turn at full speed that scarcely slows the skier! It’s 
the same kind of uninterrupted flow that engineers desire in piping—and 
TUBE-TURN welding elbows and returns assure minimum resistance, 
thanks to the easy sweeping radius throughout. TUBE-TURN fittings’ 
smooth inner walls are free from waves, scales or ridges which often accel- 
erate corrosion and erosion. TUBE-TURN fittings give plus strength where 
the danger lies—at the turns—wherever there is a change in flow direction! 
For safe, trouble-free piping systems, insist on TUBE-TURN welding fittings! 


Write today for TUBE-TURN engineering data book and catalog. 


TUBE-TURNS, Inc., Louisville, Ky. Branch offices: NEW YORK, PHILADELPHIA, 
CHICAGO, PITTSBURGH, CLEVELAND, TULSA, LOS ANGELES. Distributors everywhere, 


i lant 
ipe lines snake their way thru a p TUB E-TUR a 
i ae prac etl lines, forming neat, compact 
layouts, it’s little wonder engineers insist on = on 


N fittings. There are no flanges to 
bye gaskets to replace—no er ge of 
ous | . The turns indicated above 
lies—are strong and safe— 

Tupe-Turn welding fittings. 




















New Equipment 





Information that you desire about any equip- 
ment will be gladly furnished without obligation. 
WRITE POWER PLANT ENGINEERING. 





Motor Control Center 


For GROUP CONTROL of a.c. motors up 
to 100 hp. for industrial use, a new con- 
trol center with interchangeable units 
has been announced by Westinghouse 
Elec. & Mfg. Co. Available in 76 and 
90-in. heights, the centers consist of a 
7-in. filler at the top for horizontal buses 
and cable trough, a 5-in. filler at bottom 
for cross cable duct, an 8-in. filler for 
master terminal boards, and multiples 
of the basic 14-in. starter unit heights. 
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Interchangeable units are trim 
mounted 20 in. wide, permitting two to 
tive control elements to be placed in a 
single section. Sections are 20 in. deep 
allowing sufficient depth to mount the 
units on each face, i.e., back to back if 
desired. 

For operation on 3-phase, 220, 440 
and 550 v. circuits, the motor starter 
units consist of a full voltage magnetic 
starter providing external manual reset, 
thermal overload, and low voltage pro- 
tection. The disconnect switches may be 
unfused, quick-make and quick-break, 
of the circuit breaker type with thermal 
inverse time overload and instantaneous 
short circuit protection. A fused dis- 
connect switch is available up to 7.5 hp., 
220 v. or 15 hp., 440 v. The entire con- 
trol center is finished in black lacquer 
and assembled ready to receive line, 
motor and control circuit connections. 


Drying Agent for 
Gases and Liquids 


Fiorite Desiccant, a new granular 
drying agent for gases and liquids, has 
recently been placed on the market by 
the Floridin Co., Warren, Pa. Florite 
Desiccant has been employed in a variety 
of industrial processes requiring bone 
dry gases and liquids and also where 
high drying efficiency is not ordinarily 
demanded. Among the products now 
being successfully dehydrated are nat- 
ural gas, propane, gasoline, air, nitrogen, 
and carbon dioxide. It may also be used 
in breathers for storage tanks and elec- 
trical transformers, to dehumidify air in 
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air conditioning systems and to dehydrate 
refrigerants. Florite Desiccant is hard, 
stable, non-corrosive and non-poisonous. 
It selectively adsorbs 4 to 20 per cent of 
its weight in water, depending on the 
particular application, and is regener- 
ated by heating to 300-350 deg. F. 


Identification Buttons 


A NEw, tamperproof photographic 
identification button, manufactured by 
Parisian Novelty Co., Chicago, IIl., is 
now being used by many of the nation’s 
leading industrial firms for identifying 
plant and office employes. 

The buttons are washable, durable, 
unbreakable and tamperproof. Each but- 
ton is over 2 in. in diameter, and contains 
a good sized photo of the worker by 
whom it is worn. Guards and watchmen 
can thus more efficiently discharge their 
duty in the apprehension of imposters. 
Servicemen, truck drivers, messengers 
and others wearing the identification but- 
ton and whose work takes them into 
plants working on defense jobs can more 
easily gain admittance, and fraudulent 
impersonation of such individuals is 
effectually prevented. 


Water Column 
Try-Cocks 


THE NEW Yarway Heavy-duty Try- 
cock, manufactured by Yarnall-Waring 
Co., Philadelphia, Pa., is built for modern 
high-pressure service. Try-cocks are easy 
to operate and they shut off tight—no 
dripping. For pressures up to 600 Ib. 
body and stem are tobin bronze; for 600 








to 1500 Ib., these parts are stainless steel. 
Shanks are stainless steel. Needle valve 
and seat are stainless steel, heat-treated; 
these parts reversible and renewable. To 
avoid interference of operating chains, 
the operating lever on upper try-cock is 
offset outward, lever on center try-cock 
is straight and lever on lower try-cock is 
off-set inward. The try-cocks are also 
made in weighted lever style with single 
operating chains. 


Foam Mixing Chamber 


To PROVIDE a simple, yet effective 
method of applying a blanket of fire- 
smothering foam to burning oil surfaces, 
American-LaFrance-Foamite Corp., EI- 
mira, N. Y., has placed on the market 
the “Evertite” mixing chamber. It derives 
its name “Evertite” from the fact that 
an inspection cap can be removed, and a 
sealing diaphragm inspected, without re- 


leasing tank pressure. A separate adapter 
flange is provided for mounting over 
foam opening in oil tank shell. - 





The vapor-proof glass diaphragm is 
so installed as to prevent vapors in oil 
storage tanks from entering the body of 
the mixing chamber, from entering and 
condensing in chemical solution lines, or 
from escaping to the air when bottom 
or top plate, or inspection cap, are re- 
moved. The diaphragm, glazed in a metal 
frame, holds gas tank pressure, yet rup- 
tures fully under foam pressure at time 
of fire, allowing free access of foam 
blanket to burning surface. Diaphragms 
are readily replaced. Frame may be un- 
bolted, and removed to work bench for 
new glass, or extra complete diaphragms 
may be carried in stock, ready for im- 
mediate installation. 


Bus Duct 


For INDUSTRIAL secondary power dis- 
tribution systems, a new bus duct is 
announced by Westinghouse Elec. & Mfg. 
Co., East Pittsburgh, Pa. Units are of 
the plug-in and feeder types. Composed 
of copper busses, Prestite separators, and 
a dust-tight metal enclosure, the unit is 
available in ratings of from 250 through 
1500 amp. At currents below 1500 amp., 
long life, hot rolled sheet steel is used; 





at values of 1500 amp. or above, a feeder 
duct of different construction is available. 

Plug-in sections are supplied in 10-ft. 
line units with outlet service staggered 
every 12 in. along a run. Outlet receptacle 
covers are not removed but simply slide 
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The JONES 


HEAVY DUTY HAND 
TACHOMETER 


® Simple 

® Rugged 

® Reliable 

® Made in U.S.A. 


PP sipiiny, 


H ERE is a rugged American-built Hand Tachometer 
. . . available for reasonably prompt delivery, 
depending on priority ratings. 


We recommend the Jones Heavy Duty Hand Tach- 
ometer for indicating rpm and surface speeds of all 
types of machinery in which the moving parts are 
readily accessible.* It is built to “stand the gaff” and 
maintain good accuracy in every-day hard service. 
Single and triple range models up to 12,000 rpm. 


Write for new descriptive Bulletin 1710-PE. 
“Where moving parts are not readily accessible, as in turbines, centrifugal pumps 


and other totally enclosed machines, and also for measuring vibrations per minute, 
we recommend our Frahm Vibrating-Reed Tachometers. Ask for Bulletin 1590-PE. 


BP EV ce 357. (| Ca oy ae 
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3211-13 ARCH STREET Electrical anu Actentific JnMiuments PHILADELPHIA, PA 





along duct to expose plug-in connections. 
Heavy silver plating of contact areas at 
bus bar joints assures good contact. Insu- 
lators are of Prestite insuring maximum 
mechanical strength. Complete insulation 
of plug-in receptacles aids safety by pre- 
venting flash-over in making or breaking 
| contacts. 

‘o install, the bus duct is hung by 
narrow double-strap hangers either edge- 
wise or flatwise, depending on availability 
of plug-in. Where suspension rods are 
used, fastening is made to any convenient 
overhead suspension point and an adjust- 
able cantilever clamp slides along the duct 
to the point of alignment. 


Safety Seals 


Inpustry has a new ally for sabotage 
revention in a tamper-proof safety and 
inspection seal that also allows for secret 
identification markin 

These new Stoffel Seals, manufac- 
tured Stoffel Seals Co., Inc. New 
York City, guard against tampering, 
alteration or substitution, and are made 
of two components: the pre-shaped metal 
seal-cup and the individualized identifi- 
cation disc, multi-color printed. 


In addition to carrying complete 
identification information, basic colors 
serve as instant indicators of, for in- 
stance: time element, process, location 
or priority of sealed object. Further 
markings, such as inspector’s number, de- 
partment number, can be incorporated in 
sealing pliers, so that at moment of 
closing pliers, this number or mark is 
indented into identification disc. 

Seals can be permanently applied with 
either string, thin cord or 2-ply wire, 
whichever is most suitable to the sealing 
operation with the lightweight pliers. 
Once these two component parts are 
locked, the seal cannot be tampered with 
without immediate visual detection, for 
once removed they cannot possibly be 
used again. 


Organic Colloid 


ANNOUNCEMENT of the introduction 
of Tanaliginate—new protective and re- 
active colloidal material to supplement 
simple chemicals in the correct condition- 
ing of boiler feedwater has been made 
by The Bird-Archer Co., New York, 

. Y. This new product is used in con- 
junction with such inorganic chemicals 
as phosphates or alkalis, and when used 
under competent supervision and control, 
the results obtained are said to be far 
beyond the limitations of inorganic chem- 
icals alone. 
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SILENT CHAINS 


MORSE pos/tiveDRIVES 


DIVISION BORG-WARNER CORP. 
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AN ARMY, NOT 
IN KHAKI OR BLUE 


--- but on the 
march for you! 


From coast to coast Morse dealers, distrib- 
utors and sales engineers are attacking 
power transmission problems to keep your 


production up to war needs, No task is too 


great or small for this army of front line 


power veterans. They are trained power 
specialists, tried and practical— working 
to fulfill your demands, All are backed up 
by the vastly expanded Morse engineer- 
ing and production facilities. € For sound 
counsel and rapid solution of power 


transmission problems call on these men. 














The Solution for One of Industry's Biggest Problems: 





MODERN FIRING FOR 


EXISTING 


FREEMAN MEG Gg" a 
RACINE WIs 





RISING TIDE OF ACCEPTANCE: FYR- 
FEEDER “Multi-feed”’ Spreader Stoker 
sales in 1941 showed an increase of 
67% over 1940—due in large part to 
FYR-FEEDER’S ability to increase the 
capacity of many existing boilers. 


64% FOR MODERNIZATION! 18% of 
1941 FYR-FEEDER sales_ replaced 
underfeed_ stoker firing; 18% re- 
placed overfeed stoker firing; 28% 
replaced oil burning furnaces, hand- 
fired grates, or pulverized coal. These 
installations consistently resulted in 
lower fuel costs . . . increased capac- 
ity ... lower maintenance costs. 


MANY REPEAT ORDERS! Nearly 37% of 
all FYR-FEEDER sales in 1941 were 
repeat orders — best proof of users’ 
satisfaction. 


BOILERS 





With the new FYR-FEEDERS, either one 
can handle the job alone. 


DELIVERY. Quick delivery of FYR- 
FEEDER Spreader Stokers is assured 
for industrial plants working on De 
fense contracts ... plants producing 
essential civilian goods . . . food proc- 
essing plants . . . institutions and 
schools ... mines... utility plants... 
railroad steam plants . . . or plants 
otherwise qualified to obtain priority 
ratings. For complete details use the 
coupon below. 





TERRITORIES FOR SALES ENGINEERS 
Some territories are open for experienced 
sales engineers familiar with steam plant 
boilers and furnaces. Information on request. 
Please furnish record of your experience 
and references. 











AMERICAN COAL BURNER COMPANY 


FO U E 


Builders of aaneaet ne sleet aataliall stokers 


See RSS Se SSS SS SS See ee eee SS 
AMERICAN COAL BURNER COMPANY, 
ENGINEERS 
22-18 East Erie St., Chicago, Ill. 


YES, I want to know what the 
FYR-FEEDER can do in our plant. 


(0 Please mail descriptive literature. 

OI am interested in selling FYR- 
FEEDERS. 

PE cok spose DEL ak cH aS Cie eae 

Company .... 


Serre se 





AIR FROM NOZZLES: 
i, SPREADS COAL 


2. PROVIDES AIR 
FOR COMBUSTION[ 


3. SREAvEs 


ee 


FeeDERS 
12” APART 


lou Can See 
Ye G oe 









TWO FIRES: FINES 

BURN IN SUSPENSION, 
LARGER COAL 
ON GRATE. 

















Each FYR-FEEDER has 2, or 4, or more burner spread- 8 
ers giving dependability and convenience in cleaning g 


grates, impossible to secure with a sisae spreader. » 
MULTIPLE BURNER SP) a A VERY 1 
WORTHWHILE ADVANTAGE. g 


‘SR. SS SS SS SSS SSS SSS SSS SSS TSS SST eT SSS esses eeees 
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Line Purifier 


To REMOVE OIL from exhaust steam, 
dry and clean steam for engines, remove 
dirt, oil and water from compressed 
air and remove entrainment from gases 
and vapor, the Centrifix Corp., Cleveland, 
Ohio, has developed and recently im- 
proved the Centrifix Line Purifier. 

In operation, the vapor enters this 
new purifier and as it passes through 
the stationary radial tuyere, the vapor 
and entrainment is given a whirling ac 








tion that centrifugally throws the en- 
trainment to inner walls of purifier, The 
forward motion of vapor along with its 
spiral action continually wipes this en- 
trainment towards the annular slots 
leading into the two eject races. In this 
device the entrainment has no chance of 
re-entering the vapor stream after it is 
once thrown out to the inner walls. Very 
little obstruction is presented to the vapor 
stream and hence any friction is at a 
minimum. 


Air Raid Alarm Siren 


A NEw air raid siren, manufactured by 
Foster Engineering Co., Newark, N. J., 
is said to be audible for miles—having a 
rising sound pitch or howl that reaches 





its maximum tone in from 3 to 5 sec. It 
is well adapted for signaling because of 
a sharp sound cut-off. Operates on steam 
or air at 50 to 250 Ib. pressure, 425 deg. F. 
total temperature. All bronze or steel and 
bronze construction. 


Electrical Insulation 


IrvincTON Varnish & Insulator Co., 
Irvington, N. J., announced recently their 
new Fibronized Koroseal Tubing designed 
for use as electrical insulation by manu- 
facturers in the electronic, instruments, 
aircraft, electrical appliances and power 
industries. 

The advantages of the tubing are said 
to include .inside and outside smoothness, 
exceptional elasticity and close manufac- 
turing tolerances. Has excellent resist- 
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DEARBORN ENGINEER HAS 


the answer ~ 


ed 





Question ay “WHAT BONER WATER SERVICE 


= MERITS MY O.K.” 





is pint. 





Doping the water is not the answer. Installing 
equipment for feeding chemical treatment, while = 
important, is not the answer either. Boiler watg 
treatment service has to be much more indijyj 
and scientific than that. 

Dearborn Engineer recognizes tha 
start. But his accumulated experiey 
to come up quickly with the correc 
problem. He knows local water ch 
because he has worked and lived 
long time. He studies the operatiz 
your plant, recommends correct tre 
keeps in contact with you periodi 
full efficiency is maintained. 

Power plant engineers lean hea 
scientific service . . . a thorough] 
service. Over 8000 power plants 
ance with the Dearborn Engine 
service which fully merits your O. 

... we'll arrange for him to see yo 


DEARBORN CHEMICAL 


Dept. F, 310 S. Michigan Avenue, CI 














for the DARTS 


Q 
you thought were through 





and PUT THEM BACK TO WORK 


The extra-value of Dart Unions has never been more fully realized than today—when 
the conservation of metal is so necessary. In fact, we are recommending to plants all 
over the country, that they make a search to locate used and discarded Dart Unions, 
so that they can be put back on the job. 


You see, Dart Unions are engineered and made to be used again, again and again... 
providing ‘“‘first-time” tightness each time they are installed. Matched bronze seats, 
ground to accurate “‘true-ball” surfaces is one im- 

portant reason why Dart Unions can do this. An- 

other reason is that Dart Bodies and Nuts are made 

of air refined malleable iron that resists pipe 

strains, rust and rough handling. 


So, we suggest again: in the interest of metal con- 
servation, search plant and pipe scrap-pile for old 
Darts; see your supplier for new Darts. Old or 
new a Dart comes through. 


E. M. DART MFG. CO. Providence, R. I. 


Sales Agents: The Fairbanks Company New Y and all branches 
Canedion "Gaatorys Dert Union Company, ae Torente, Canada 
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ance to acids, alkalis, solvents and heat. 
Is fireproof and possesses an insulation 
resistance of affinity after 16 hr. at 90 per 
cent R.H. and 105 deg. F. Has a tensile 
strength of 2845 Ib. psi., a dry dielectric 
strength (0.022 in. wall thickness) of 
1050 v.p.m., a wet dielectric strength 
(0.022 in. wall thickness) of 817 v.p.m. 
after 24 hr. immersion. 


New Industrial 
Acousti-Booth 


To CONSERVE steel for national defense, 
the Burgess Battery Co. Acoustic Divi- 
sion, Chicago, Ill., has developed a new 
line of Acousti-Booths, constructed of 
heavy reinforced birch plywood, specifi- 
cally designed for industrial use. 


The walls and ceiling of this new booth 
consist of perforated, reinforced panels, 
which are filled with a thick blanket of 
sound-absorbent material. The perforated 
acoustic panels blot up stray noise and 
create a remarkable “zone of quiet” in 
the booth. 

The booth provides a quiet place for 
telephone users in factories, power houses, 
or other noisy industrial locations. The 
doorless Acousti-Booth has a shelf pro- 
vided for the telephone instrument and 
for taking notes. Overhead electric light 
fixture with pull-chain provides ample 
illumination. Outside dimensions are 30 
in. wide, by 79%4 in. high, by 38 in. deep. 


Floor Treatment Unit 


CoLorFLEx-PLus, manufactured by 
Flexrock Co., Philadelphia, Pa. a com- 
plete unit, that consists of a cleaner and 
dye-like coloring that cleans and condi- 
tions floors by removing dirt, grime. and 
grease—neutralizes the excess alkalinity 
in concrete, thus enabling the dye-like col- 
oring to form a perfect affinity with the 
floor. 

Easy to apply, Colorflex-Plus is said 
to convert dull, dingy, drab floors into 
attractive, sealed, dust-proof surfaces. 
Floors can be attractively colored without 
muss or fuss or extra labor. Large floor 
areas can be covered quickly and are said 
. Wig fast to a rich-looking scuff-proof 

nish, . 


Paint Stripping Unit 

SPECIALLY designed for use with the 
Oakite ,Hot Flow-On Method for remov- 
ing many types of paint, lacquer and 
enamel from transformer radiators before 
repainting, the Oakite Oil-Heated Paint 
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CANTON STOKER Engineering saves 
174. tons of coal. 


Above are shown two of the three Canton 

Stokers that are on the job saving coal (and 

money) for famous Grove Park Inn at 
Asheville, North Carolina. 


After a careful survey of Grove 
Park Inn requirements was made by 
Canton Stoker Engineers, one Worn- 
feed and two Ram-feed units were 
installed. These Canton Stokers re- 
placed firing equipment of another 
make. Immediately. coal consump- 
tion dropped from 492 tons to 318 
tons—a 174-ton savings! 

Perhaps the same money-saving 
opportunity exists in your steam 
plant. Our Engineers are offering 
timely suggestions to many vital in- 
dustries, suggesting changes that 
increase capacity and efficiency and 
reduce fuel bills. 

Your request for helpful literature 
or personal consultation will receive 
our prompt attention. Write, wire or 
phone today. 


Below is shown cross-section of a 
Canton Stoker in operation showing 
method of feeding and burning coal. 


ur. N. 
Distric 


3 ne ey 5 


GROVE PARK INN < coe : 


> shore ASHEVILLE, N.C. 


January 1st, 
1940 


. Fulford 
: Representative, 
Centon Stoker Corporation 
Canton, Ohio 
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hen submit st Jour TZonths of enna Pas i Oe one 
pct conse installation of your stokers mpar 
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Oct. 
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pove figures are taken from the meng z 2 in, 
= is attributed to various oeing cetette Pm 
ema ere ae One of the most con = “o ng telied. 
our heart pianeotric ariven Canton Sto: - nore 
Ra By tne eee kers, one worm pio Fr 
40 H ae ae, and two ram type ope 


125 H.-P. boilers. sppea with sone wind 
The two rem type stone much te our efficiency and greatly 
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end inside dump Era) flyasb problems. 
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J. P. Roberts 
Engineer 





RAM STROKE 
ADJUSIOR 











CANTON STOKER CORPORATION 


ANDREW PLACE, S. W., CANTON, OHIO 
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Below, a@ repro- 
duction pan an 
actual unre- 
touched color 
photograph 
which illustrates 
the appearance 
of the gauge glass 
from directly in 
front. 


" and be sure " 
they're PYREX” 


That’s a “‘must’’ order from the engineer who has eye-witness evidence 
of the performance of Pyrex Broad Red Line Gauge Glasses. 

The one job of a gauge glass is to show water-level—and that’s the job 
Pyrex Broad Red Line Gauge Glasses do better than all others. 

Look at the illustration at the left. The broad red line fused directly 
to the wall of the gauge glass makes the liquid level stand out. The 
resistance of Pyrex brand Gauge Glasses to the corrosive action of 
steam insures a long life for that liquid level visibility. 

Those qualities, plus machine-drawn accuracy, ability to withstand 
maximum working pressures, and remarkable resistance to thermal shock 
make Pyrex brand Gauge Glasses the first choice of good engineers. 
Stocked by leading mill and steam supply dealers. 


“Pyrex”’ is a registered trade-mark and indicates manufacture by Corning Glass Works. 


1 
GOnVING 


Glass Works 
if Corning, New York 





Change of Address 





To avoid missing an issue or paying for forwarding post- 
age be sure to send a change of address to our office. 
Changes received by the 20th of the month can be made 
effective for following month's issue. 











Stripping Unit, Model 401, manufactured 
by Oakite Products, Inc., New York, 
N. Y., is intended to simplify and speed up 
this maintenance work. 


The method enables built-up coatings 
of paint to be removed quickly and satis- 
factorily by spraying a section of the 
transformer for a few minutes which re- 
duces the coating of paint to the consist- 
ency of soft mud, after which it may be 
easily removed by a thorough rinsing. 


The unit consists of a tank mounted on 
skids for easy portability, and contains the 
stripping solution. A pressure blue flame, | 
supplied by kerosene blast torches, passes 
through submerged steel tubes of large 
diameter, thereby keeping the stripping 
solution at the required temperature. An 
electrically operated pump delivers the 
solution through a discharge hose and 
hand nozzle to the surfaces to be stripped. 
Flowing evenly down over the painted 
area, the solution falls into catch pans or 
troughs located at the bottom of the trans- 
former. A second pump returns the solu- 
tion to the tank, where it is heated to the 
proper temperature and again allowed to 
flow onto the painted surfaces. Where 
steam is available, a closed steam coil may 
be used to heat the solution instead of 
kerosene blast torches. 


Hydraulic Drive Stoker 


For DRIVING single retort underfeed 
stokers, Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa., has developed a 
hydraulic cylinder drive using a constant 
speed motor driven pump. It is said that 


this development involves a unique valve 
mechanism which: provides the speed 
characteristics necessary for economical 
stoker operation; is mechanically simple; 
and provides for separate control of air 
supply and fuel feed when using one con- 
stant speed motor for driving both the 
hydraulic pressure pump and the forced 
draft blower. 
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DONT REPLACE 


A TIYTTMAALIY RIM DIRITIVADA GT hv 


= Renew Theme 


Bronze is more precious than gold. It has become important 
to you, then, as a user of Bronze Valves, that Pratt & Cady 
patented the Bronze Globe Valve with renewable seat and 
disc—and that Reading-Pratt & Cady have continually de- 
veloped the principles of that patent. 


¥* For example, when, through long use, a Bronze Globe Valve finally becomes worn, 
you don’t need to replace the stout body of special hard bronze or the high strength 
rolled bronze stem. They are still in excellent condition. ... Your maintenance job is 
limited to first regrinding to a fresh seat and then, finally, replacing no more than the 
seat and disc—using a minimum of metal that is scarce and of time that is vital. ... 
So don’t even think of replacing your Bronze Valves—MAINTAIN THEM CAREFULLY— 
REPAIR THEM—RENEW WORN PARTS. 

If we can be of practical service, we'd like to help—in spite of the | As a matter of service to America, may we suggest that you sort all 
pressure of manufacturing schedules filled to capacity with the _ metal scrap carefully, protect it from the elements and pass it back 


business of America at war. If we can, we will. Let us have the _ to industry through a responsible dealer. Make this part of your 
details of what you believe should be done for your valves. program. There is a tragic shortage of scrap. 


REGRINDING GLOBE VALVE SEMI-PLUG TYPE GLOBE VALVE BRONZE GATE VALVE 
REGRIND AND RENEW REGRIND AND RENEW REVERSE WEDGE—RENEW 


A Division of AMERICAN CHAIN & CABLE COMPANY, INC. Bridgeport, Conn. 
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FULLER ROTARY COMPRESSORS 
VACUUM PUMPS 


ARE DESCRIBED 
IN THIS NEW BULLETIN 


























OF SPECIAL I T TO 
SUPERINTENDENTS AND MAI CE 
MEN LOOKING FOR LOW-COST O: TION 








If you are interested in compressed air or gases, 
capacities to 1800 C.F.M. actual free-air delivery, 
pressures to 125-lb.—vacuums to 29.90-in., (re- 
ferred to 30-in. barometer), you should investi- 
gate these highly efficient machines. This new 
bulletin illustrates and describes these units... 
send for your copy today... just fillin the coupon. 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago: 1144 Marquette Bldg. 
San Francisco: 320-321 Chancery Bldg. 









C-66 












FULLER COMPANY 
Catasauqua, Pa. 


Please send me a copy of Bulletin C-5. 
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Elipso Standlite 


ANNOUNCEMENT is made by the Good- 
rich Electric Co., Chicago, IIl., of the new 
Elipso Standlite for protective illumina- 
tion around industrial plants, conforming 
with FBI specifications. Due to elliptical 
shape, the fixture provides wide lateral 
distribution of light, which, with proper 
spacing of fixtures, creates a brilliant bar- 
rier of light around property lines without 


illuminating buildings and grounds, watch- 
men remaining in the darkness. 

Available in the two styles shown. 
While the direct style delivers light lat- 
erally, the angle style provides a slight 
forward throw. 


MANUFACTURERS’ 
NEWS 


International Filter Co., Chicago, 
Ill, has changed its corporate name to 
“Infilco Incorporated.” Organized 48 
yr. ago during the pioneering era of 
water purification, Infilco’s early activi- 
ties were in the design and develop- 
ment of filters and filter plant equip- 
ment. Thirty years ago the company 
started manufacture of water softeners 
and other water conditioning equip- 
ment. Today, with equipment of every 
type and size needed to meet modern 
requirements of boiler feedwater condi- 
tioning, cooling water treatment and 
all other water purification problems. 
the officials felt the company should 
have a name of broader scope. 


Pomona Pump Co. announces the 
purchase of the Westco Pump Division 
of Micro-Westco, Inc., Bettendorf, Ia. 
The newly acquired business will be 
operated as Pomona Pump Co., Westco 
Division, at 2621 Locust St., St. Louis, 
Mo., and manufacture continued from 
the St. Louis plant of the Pomona 
Pump Co. Management and key per- 
sonnel of Westco will be transferred to 
St. Louis to continue the manufacture 
and distribution of the complete line of 
Westco pumps through the same 
national organization which has been 
carefully built up by Westco over the 
past 16 yr. 

An arc welding news house organ, 
the Hobart Arc Welding News is now 
being published by Hobart Brothers 
Co., Troy, O., and will be sent free of 
charge to anyone writing the com- 
pany’s Direct Mail department and 
asking to be placed on the regular 
magazine mailing list. 

The 200-ft. extension to the Clark 
Bros. Co. plant at Olean, N. Y., has 
recently been completed to house the 
manufacture of large triple-expansion 
marine steam engines, in connection 
with the government’s defense pro- 
gram. The new marine engine is the 
largest Clark has ever built, the 2500 
hp. unit being 22 ft. high, 23 ft. long, 
and 16 ft. wide with a stroke of 48 in. 
and a speed of 76 r.p.m. 
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Why the Rapid Growth in the Use of 


PYRANOL TRANSFORMERS? 


HERE’S WHY 


YRANOL* transformers can be installed in- 

doors—right at load centers—without a 
fireproof vault. This speeds installation and saves 
materials, particularly copper. 


Pyranol is noninflammable, and no Pyranol trans- 
former in the 10 years since Pyranol was introduced 
has burned, or contributed to a fire. 


Pyranol transformers require little, if any, mainte- 
nance. Pyranol is nonoxidizing and nonsludging. The 
pressure-tight tank protects vital parts of the trans- 
formers against moisture, dirt, dust, and sabotage. 
Immersion of the transformer interior in the liquid 
Pyranol prevents drying and cracking of the winding 
insulation. 


Pyranol transformers have high dielectric strength, 
both at normal frequency and impulse, which means 
greater ability to withstand voltage surges that 
originate from switching operations or lightning. 


The heat-storage capacity inherent in liquid-filled 
transformers makes Pyranol units ideal for sustained 
emergency overloads. 


The reliability of Pyranol- transformers has been 
*Reg. U.S. Pat. Off. 


GENERAL @ ELECTRIC 


nts: *) ni 
Eleetgs Hossile 
Made yortas® 4 
hist ceauire ‘ 


proved by 10 years of service. Total installed capacity 
of Pyranol transformers is more than 2,000,000 kva. 


For complete information on Pyranol transformers 
for your requirements, consult your G-E representa- 
tive. Or, write for Bulletin GEA-2048C. General 
Electric, Schenectady, N. Y. 


General Electric and its employees 
are proud of the Navy award of 
Excellence made to its Erie Works for 


the manufacture of naval ordnance. 


402-40-5100 








GENSPRING 
CONSTANT-SUPPORT HANGERS... 


Calibrated for Each Installation 


Before shipment to you, every GEN- 
SPRING Constant-Support Hanger 
for power piping is individually tested 
at the factory under load-and-travel 
conditions that duplicate the actual 
service specifications. However, should 
you find it necessary, field adjustments 
up to + 16% of the hanger’s rated 
load are easily made. 

These are only two of the manufac- 
turing and design features that make 


GENSPRING the outstanding hanger 


WRITE FOR com- 
plete Data Book 
on GENSPRING 
Hangers contain- 
ing piping-travel 
calculations, 


GENSPRING CONSTANT-SUPPORT HANGERS BY 





for today’s high-temperature power 
service. Through unique engineering 
design GENSPRING Hangers provide 
constant support for piping in every 
“hot” and “cold” position. The weight 
of pipe is always in perfect balance... 
transfer of vertical vibration to the 
pipe structure is eliminated... the 
safety factor of the complete piping 
system is effectively maintained. Yet 
they require a minimum of headroom. 

Investigate the exclusive advantages 
of GENSPRING Constant-Support 
Hangers available to support loads 
from 250 to 8500 pounds. Their cost 
is kept to a minimum through inter- 
changeable parts and mass production. 
Grinnell Company, Inc., Executive 
Offices, Providence, R. I. Branch offices 
in principal cities of U. S. and Canada. 


GRINNELL 


wuenever PIPING is invouveo 


The Union of South Africa has 
recognized the tremendous part arc 
welding is playing in the war effort by 
the issuance of a special postage stamp. 
This indicates that the Union is utiliz- 
ing this new industrial art in the con- 
struction of her ships, tanks, aircraft 
and similar equipment. Stamps of 6d 
value are printed both in English, and 
Afrikaan, as is the case with all stamps 
issued in South Africa. The stamp de- 
picts a welder using modern shielded 
electric arc equipment and dressed in 
protective head shield, gloves and other 
special clothing. Lincoln Electric Co. 
officials who are thoroughly familiar 
with the progress of electric welding 
say that, as far as they know, this is 
the first time that such a stamp has 
been issued. 


The Chapman Valve Co., Indian 
Orchard, Mass., has concluded arrange- 
ments with the Defense Plant Corp., 
Washington, D. C., for the construction 
and operation of new local plant for 
the production of ordnance equipment. 
It will consist of two main one-story 
units, about 480 by 600 ft., and 75 by 
300 ft. to be used for a foundry and 
machine shop respectively, and also 
several smaller buildings for miscel- 
laneous service. The entire project is 
estimated to cost about $3,000,000. 
Plans are being completed by Stone & 
Webster Eng. Corp., 49 Federal St. 
Boston, Mass. 


_ Westinghouse recently announced a 
license agreement, authorizing the Joshua 
Hendy Iron Works, Sunnydale, Cal., to 
use its plans and processes to produce 
marine turbines, gears and auxiliary ap- 
paratus as a means of speeding up pro- 
duction, for the Navy and the U. S. Mari- 
time Commission, of vital propulsion 
equipment. 

Joshua Hendy Iron Works was estab- 
lished in 1856 as a metal fabricating con- 
cern. The Hendy plant is now at work on 
reciprocating steam engines for Liberty 
type cargo ships being built at Portland, 
Oregon ; Los Angeles and Richmond, Cal., 
and they will be the first west coast firm 
to manufacture turbine geared propulsion 
equipment. 


Brown, Boveri 50 Yr. Old 


On Ocroser 2, 1941, Brown, Boveri 
& Co., Ltd. of Baden, Switzerland com- 
pleted the first half century of its exist- 
ence. Charles E. L. Brown, elder son of 
an English mechanical engineer, settled in 
Switzerland in 1851 and acquired promi- 
nence throughout Europe as designer of 
the 3-ph. generator and transformer used 
in the world’s first long-distance power 
transmission. This line from Lauffen on 
the Neckar River in Wurttemberg to 
Frankfort-on-Main, a distance of about 
110 mi., transmitted 230 kv-a. at 25,000 v. 
to the exposition of the International 
Electrotechnical Congress in 1890. 

Contacts made during this international 
gathering brought to maturity plans of 
Charles Brown and Walter Boveri, a 
young mechanical engineer, to found their 
own firm devoted to the production 
of electrical machinery and apparatus. 
Brown, Boveri & Co., was thus incorpo- 
rated on October 2, 1891, and_ started 
actual production in February, 1892, with 
a staff.of 120 employes. At the present 
time the total number of employes at the 
home. plant is 7200 while the entire con- 
cern including foreign affiliates provides 
employment for over 40,000 persons. 
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Don't let this war catch you with your 


\\) E’RE in the army now! Our job is production—and more 
production. And maximum production requires a continuous supply 
of power without the delay and inconvenience of frequent time out 


for boiler cleaning or repair. 


In hundreds of industrial plants throughout the country, Graver 
Water Conditioning Equipment is eliminating these unnecessary 


delays and helping to “keep ’em rolling, flying, and sailing.” 


Graver has designed, built, and erected water conditioning equip- 
ment for more than thirty years. This experience is available to you 
whenever needed and Graver engineers are ready to discuss any 
specific water treating problems and to submit unbiased recom- 
mendations. And you assume no obligation when requesting this 


help. 


If you haven’t received your copies of the following bulletins, write 


for them today. We will see that they are sent immediately. 


Bulletin 301. Pictures and de- Bulletin 303. Fully describes the 
scribes Graver Pressure Filters. Ex- Graver Hot Process Water Softener. 
plains general construction and Also contains detail drawings of two 
contains specification tables for both types of equipment plus other inter- 
horizontal and vertical types. esting information. 


Bulletin 307. Covers Graver Zeolite Water Softeners as 
well as the six types of Graver Zeolites. Contains a series 
of six interesting flow diagrams covering waters of various 
characteristics. 


GRAVER TANK & MFG. (0. INC. 




































WARREN PUMPS 


have liberal clearances 














Close clearances between impeller and case rings in a 





centrifugal pump often make possible high shop test 


















efficiency. But careful pump buyers know that ex- 
cessive wear will quickly destroy that efficiency and 
result in increased power consumption, with possible 


overloaded driver. 


In Warren Pumps, the guaranteed efficiencies are 
based on liberal clearances to make certain that they 


will be maintained for long periods. 


Oversize bearings, extra-heavy shafts, large case rings 
and correctly designed impellers, are some of the 
many other reasons why Warren Pumps deliver the 


lowest pumping costs per year ... year after year. 


For further details ask for Bulletins 228 and 229 


WARREN PUMPS 







Warren Steam Pump Company, Inc.,Warren, Massachusetts 

















Motors Power Pipe Line 


EXTENDING SOME 1250 mi. from Baton 
Rouge, La., to Greensboro, N. C., the 
new Plantation Pipe Line will be powered 
by 900-hp. Westinghouse explosion-resist- 
ing motors, the largest ever built. The 
pipe line, starting at 12 in. diam. and 
changing to 10 in. at Bremen, Ga., will 
eventually deliver 90,000 bbl. a day. The 
initial capacity will be 60,000 bbl. and the 
provision to eventually increase this ca- 
pacity by 50 per cent involved some inter- 
esting engineering problems. High pump 
efficiency was desired both now and when 
the power is increased by half, but with- 
out the expense of changing motors. 
The answer was found in an improved 
version of a 3575 r.p.m. explosion-proof, 
squirrel-cage motor introduced about 4 yr. 
ago for pipeline service. By anticipating 
the future need for power, at the time 
the motors were built, it will be possible 
by minor modifications to slip up the 
power output of the 450-hp. motor to 600 
and the 600-hp. one to 900, with no sacri- 
fice in performance. Increased active 
iron and copper and the new high-tem- 
perature (class B) insulation have their 
part in increasing motor capacity without 
change in frame size. 


MANUFACTURERS’ 
PERSONALS 


George H. Woodard has been ap- 
pointed manager of the new products 
division of the Westinghouse Elec. & 
Mfg. Co., F. D. Newbury, vice presi- 
dent, announced. Mr. Woodard was 
born in Schenectady, N. Y., in 1906 and 
received his degree in mechanical engi- 
neering from Cornell University in 
1928. He joined the Company when 
the new products division was created 
in 1936 for the development of products 
which have not reached the state of 
commercial apparatus. 


Dr. C. F. Rassweiler, who joined 
Johns-Manville last June as director of 
research, was recently appointed a vice 
president of the company as announced 
by Lewis H. Brown, president. In his 
new capacity, Dr. Rassweiler will con- 
tinue in charge of the company’s re- 
search and development activities. 


Walter Geist, vice president of the 
Allis-Chalmers Mfg. Co., is to head a 
new department, established to co- 
ordinate the company’s sales policies as 
announced recently by W. C. Bu- 
chanan, president. The duties of this 
department will be not only to formu- 
late and put into effect sales policies, 
but also to correlate and unify the sell- 
ing activities for all the company’s 
products, with the exception of those 
of the Tractor Department. 


John J. Linker was recently placed 
in charge of production and engineer- 
ing development of metallic and fabric 
packings and mechanical pump seals of 
the Crane Packing Co. of Chicago as 
announced by Frank E. Payne, presi- 
dent. Mr. Linker was formerly with 
the Flintkote Corp., prior to which he 
served .as mechanical engineer with 
Stone and Webster Engineering Corp. 
and various marine companies. 
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Simple Way, to 
STOP WASTE 


% You get the exact amount of 







‘he steam you need 
al —-NO WASTE 
i in the Boiler Room... 


ee 
CASH STANDARD 


arapeareres AUTOMATIC COMBUSTION 
“NO WASTE CONTROL SYSTEMS 
AeA, Meet any condition ® Werk on any Boiler 


Each of the units shown is available in a number of 
COMBUSTION : tions can be arranged so that the full benefits of 






























variations to suit different requirements. Combina- 







sees alascacinl daicans CASH STANDARD Automatic Combustion Control 
tordence with fernace condl- with its attendant savings can be realized by any 
cdl B+ gel tae plant even though it be a small one. 






—NO WASTE Try draft control—one part of the complete sys- 
iS : tem—first, to experience for yourself how your 
fuel bill can be cut and yet how you get more 
steam. The Furnace Draft Controller installed sep- 
arately gives you this opportunity. The rest of 
the CASH STANDARD Automatic Combustion Sys- 
tem can be added later to give you the full cost 
savings that such systems make possible. 



































FURNACE DRAFT CONTROLLER 


This CASH STANDARD Furnace Draft Con- 
troller (which comes complete with Operat- 
ing Power Cylinder) works from overfire 
draft, regulating the boiler uptake damper 
to maintain a constant deaft in the com- 
bustion chamber. Place it near the uptake 
damper. It works independently of either 
of the fuel feed and air flow Controllers. 
if it only eliminated wasteful air infiltration 
it would be a profitable investment. 


Bulletin No. 300 gives full details on 
Automatic Combustion Control for 
steam plant economy and shows ap- 
plications of these systems for those 
who burn coal, oil, or gas. 






FUEL FEED CONTROLLER 


This CASH STANDARD Master Con- 
troller automatically regulates fuel 
feed. Locate it conveniently. Work- 
ing from boiler pressure, it will 
adjust the rate of combustion by 
regulating the rate at which fuel 
(any kind of fuel) is supplied to the erable and cheapest in the 
boiler furnace. And it will adjust long run to operate with 
because it meters air the Air Flow Controller so the cor- this CASH STANDARD Olt 
supply eccording to rect amount of air is supplied for Circulator equipped with 110-220 v. 
the differential pres- proper combustion — hence, money 60 cy. motor. 


sure through the gas passages of saving. 


os CASH STANDARD 
A.W. CASH COMPANY CONTROLS .. VALVES 


DECATUR, ILLINOIS 


OIL CIRCULATOR 

The purchase of this oil cir- 
culator is optional. All three 
Controllers shown above can 
be properly operated by 
clean water, but it is pref- 


AIR FLOW CONTROLLER 


This CASH STANDARD Air Flow 
Controller meters the air needed 
for combustion. install it near 
its damper. It is not affected by 
changes in fuel bed resistance or 
any other variables, 































The Directors of Morris Machine 
Works, Baldwinsville, N. Y., announce 
the election of Stuart J. Saks as presi- 
dent of the company. Mr. Saks is a 
graduate of Syracuse University, and 
following an extensive sales and man- 
agement experience, has been associ- 
ated with the Company for the last 
2% yr. as assistant to the president. 

In order to devote his entire time to 
his duties as Chief Engineer, J. D. 
Wood has resigned as President of the 
Roller-Smith Co. To fill the presidency 
relinquished by Mr. Wood the Board 
of Directors have elected Reg Halladay 
who has been a Director of the Roller- 
Smith Company since 1939. F. A. Jud- 
son, who joined the Company in Sep- 
tember, 1941, as General Manager, was 
elected Treasurer. 


















Mumford Joins Combustion 

ALBERT R. MuM- 
FORD has been ap- 
pointed to the Re- 
search Department 
of Combustion En- 
gineering Co., Inc., 
under the direction 
of Henry Kreisin- 
ger, according to 
announcement by 
J. V. Santry, presi- 
dent of the com- 
pany. Mr. Mum- 
ford’s background 
in fuels combustion and steam genera- 
tion covers four years as_ assistant 
fuels engineer of the S. Bureau of 
Mines, over fifteen years as research 


























TYPE 57 


Diaphragm 
Actuated. 
Spring 
Controlled 
Pressure 
Reducing 
Valve. Re- 
duced pres- 
sure range 
¥% Ib. to 100 
Ibs. For wa- 
ter, steam, 
gas and oth- 
er fluids. 


TYPE 10A 


Diaphragm 
Actuated, 
Lever and 
Weight 
Controlled 
Pressure 
Reducing 
Valve. Re- 
duced pres- 
sure range 
vacuum to 
100 lbs. For 
steam, air 
or gas. 









Reducing 
Valves 


For All 
Power 


Plant 


Requirements! 
Dependable and 


Accurate! 


© Complete sat- 
isfaction is as- 
sured with 
FISHER 
Pressure Reducing 
Valves. They are accu- 
rately engineered .. . 
proven on thousands of 
installations, and built 
to meet your specific 
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Types 57 and 10A, illustrated above, are 
direct operated, diaphragm actuated re- 
ducing valves available with angle or 
globe-type, screwed or flanged bodies. 
Globe bodies are easily inverted for con- 


operating conditions. 
No matter what your 
requirements, there is 
a FISHER Type and 
Size to meet your exact 
needs. Write for Fisher 
Bulletin C. 


GOVERNOR COMPANY 
1007 Fisher Building © MARSHALLTOWN, IOWA 


version to relief valve service. Several 
types of inner valves available for va- 
rious service conditions. Pressure setting 
easily adjusted. May be installed above 
or below pipe line. 


FISHE 











and design engineer with the New York 
Steam Corporation and from October 
1938 to February 1942 as assistant di- 
rector of research of the Consolidated 
Edison Company of New York. He 
is a graduate of M. A. T. in 1919 and 
has long been active in committee work 
of the A. S. M.E.,N. D. H. A., A. S.H 
& V. E. and the A. S. T. M. 


Oakite Expands Facilities 


OaxireE Products, Inc., announced re- 
cently the addition of two newly created 
divisions to its Nation-Wide Field Serv- 
ice Staff. The New England Division, 
with headquarters in Hartford, Conn. is 
headed by Mr. T. R. Smith, newly ap- 
pointed Division Manager, who will 
supervise the activities of this division. 
The second division is the St. Louis and 








T. R. Smith 


8. C. Shank 


Southwestern Division, which will make 
its headquarters in St. Louis. Mr. S. C. 
Shank has been selected to fill the post 
of Division Manager. Mr. Smith has 
served for the past 16 yr. as an Oakite 
Service Representative in a major East- 
ern industrial area while Mr. Shank has 
oo a Mid-Western territory since 


Caterpillar Personnel 
Changes 


ORGANIZATION changes which fol- 
lowed the sudden death, January 23, of 
Thomas John Connor, vice president, 
have recently been announced by L. 
Neumiller, president of the Caterpillar 
Tractor Co. Harmon S. Eberhard has 
been elevated to a vice-presidency ; a new 
Research Department has been created 
headed by C. G. A. Rosen; G. E. Burks 
is promoted to Chief Engineer; J. R. 
Munro to general factory manager and 
Charles A. Woodley to factory manager 
of the Tractor Division. 

Mr. Eberhard, who was named Chief 
Engineer in charge of all engineering ac- 
tivities of caterpillar in 1933, now has 
administrative direction of Research, En- 
gineering, Manufacturing, Industrial Re- 
lations and Training. 

Mr. Burks is a native of Montana 
and attended University of Montana for 
1 yr., then moved to California where 
he acquired his early engineering expe- 
rience, continuing his studies through ex- 
tension courses of the University of 
California. In 1928 he joined a cater- 
pillar subsidiary, later transferred to the 
parent organization and in 1938 went to 
Peoria as Assistant Chief Engineer in 
charge of engine design. 

Mr. Rosen is a native of San Fran- 
cisco, Calif., was graduated from the 
Cogswell Polytechnic College and from 
the University of California. During 
World War I he served with the Naval 
Trial Board. He was connected with 
engineering staffs of several Diesel en- 
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. you know WeldELLS, you 
. know how easy it is to line 
them up. Of course there’s a rea- 
son for this: Before machining, 
each WeldELL undergoes a “tru- 
ing” operation to bring it to exact 
size and form. This operation as- 
sures the uniformly accurate bevel 
and land, and the true-circle ends 
that make WeldELLS just a little 
easier to line up and weld. 


This extreme dimensional accu- 
racy is just one reason why so 
many of the men who are respon- 
sible for the design, operation or 
maintenance of piping prefer 
WeldELLS—just one example of 
the limits to which we go to 
give you a welding fitting that 
“has everything.” 


A number of other features 
are listed opposite — extra-value 
features that are combined only 
in WeldELLS. 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: Chicago, P. O. Box 485 
New York Office: 50 Church Street 
Philadelphia Office: Broad Street Station Bldg. 
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gine manufacturers and for 6 yr. main- 
tained his own offices as consulting en- 
gineer. In 1929 he joined the Company 
as engineer in charge of Diesel develop- 
ment, later becoming Assistant Chief 
Engineer in charge of Diesel research. 


Mr. Munro was born within a few 
blocks of the company’s California plant, 
where he started work as an apprentice 
at the age of 15. Completing his appren- 
ticeship in 1922, he advanced continu- 
ously becoming Assistant Superintendent 
of Engine and Tractor Assembly in 1933; 
Superintendent of Diesel Engine Assem- 
bly and Testing a year later and Factory 
Manager of the entire Tractor and En- 
gine Divisions in 1936. 

Mr. Woodley also got his start as an 
apprentice. Born in Pekin, Ill. he was 


accepted for apprentice training in 1926. 


He was graduated in 1930 and started 
work as a lathe operator in the machine 
shop, advancing through the inspection, 
tool room and planning departments to 
a foremanship in 1934, general foreman 
in 1937 and Supervisor of Industrial En- 
gine Assembly in 1938. In 1941 he was 
made assistant factory manager. 


Clemens on 


Erie City Board 

Joun D. CLEMENS was named to suc- 
ceed his father, the late Hays H. Clemens 
as a member of the board of directors of 
the Erie City Iron Works. 

Frank G. Brinig, who has served the 
company for several years as general 
manager, was named president, a position 
formerly held by the late Mr. Clemens. 





R-S Butterfly Valve Line 


e Maintenance Bill Every Time 


Stings th 


Because of the non-complicated but- 
terfly construction, accurate machin- 
ing and careful inspection, R-S But- 
terfly Valves can be depended upon 
to provide flow control and wedge- 
tight shut-off for years. Maintenance 
is reduced to the minimum. 


These valves, either manually or 
automatically controlled, are tight 
closing due to accurate machining 
and the angle of closing of the 
vane against the body of the valve. 
Manufactured in sizes from 2” to 84” 
and guaranteed for working pres- 
sures from 2 to 300 pounds as well 
as high and sub-zero temperatures. 


Ersatz (Substitute) Metals 


R-S has developed pressure iron 
castings for resistance against heat, 
abrasion and corrosion. They replace 
vital victory production metals and 
are considerably lower in price. For 
instance, RS “A” Metal, a tough, 
dense metal of high endurance, is 
used in applications where hard 
wear and severe stresses are en- 
countered. Has a tensile up to 50,000 
p.s.i—readily machinable. Details 
for the asking. 


A 2” and a 48” Valve. Latter Is Lever 
Operated with Rotary Seal and Ball Bear- 


ings for Automatic Control. 


Performance Data... 
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Flow Charts ... 
Specifications .. . 


R-S Butterfly Valves — precision machined 
and wedge-tight for the regulation and shut- 
off of air, gas, steam, liquids and semi-solids 
—are either manually or automatically con- 
trolled. Write on your firm's letterhead for 
Catalog No. 10-B, which contains new facts 
and figures, much of which is published for 
the first time. 








RS PRODUCTS CORPORATION 


4535 Germantown Avenue, Philadelphia, Pa. 

















Dudley Selden, sales manager, was 
elected vice-president and Edward P. Sel- 
den was named secretary. 


Edward C. Moore, who has been with 
the company for 57 yr. and has served as 
vice-president and treasurer for many 
years, was elected chairman of the board 
and will continue in charge of the com- 
pany’s financial affairs. 


NEWS FROM 
THE FIELD 


A. W. Thorson, of Detroit, assistant 
fuel service engineer for the Chesa- 
peake & Ohio Railway Co. for the last 
2 yr., has been recently appointed as- 
sistant to Robert E, Doherty, president 
of the Carnegie Institute of Technol- 
ogy. He will also aid Dr. H. H. Lowry, 
director of the Coal Research Labora- 
tory, with its general business opera- 
tions. He is a graduate of the Univer- 
sity of Missouri and before his connec- 
tion with the C. & O., was employed 
by The Detroit Edison Co. 

Norman M. Albert, assistant engi- 
neer and superintendent of the Pacific 
Gas & Elec. Co.’s_ standardization 
laboratory at the company’s Bureau of 
Tests and Inspection in Emeryville, 
Cal., has been appointed to the faculty 
of the University of California Defense 
Training School to conduct a course in 
electrical instruments and measure- 
ments. 


A. M. Pitcher, formerly vice presi- 
dent of the Westvaco Chlorine Prod- 
ucts Co., has joined The H. K. Fergu- 
son Co., industrial engineers and build- 
ers of Cleveland and New York, as 
consulting chemical engineer. Mr. 
Pitcher was graduated from Swarth- 
more College in 1911, was with E. I. 
duPont de Nemours from 1911 to 1917, 
during 1918-19 he was with Chemical 
Warfare Service, assigned to Edge- 
wood Arsenal, Baltimore, Md., and for 
the past 20 yr. as vice president in 
charge of production for the Westvaco 
Co. was responsible for production of 
plants at Charleston, W. Va., Cantenet, 
N. J., and Newark, Calif. 

_Fred Deppe, 78, retired the first of 
this year after 48 yr. service with the 
Nebraska Power Co. and its prede- 
cessors in Omaha, Neb. In expressing 
his appreciation of this service J. E. 
Davidson, president of the power com- 
pany, said to Mr. Deppe: “We do 
not retire men because they have 
reached 65. An older man, with his 
experience, is often worth more to us 
than a young man learning the busi- 
ness. That has certainly been true in 
your case, Mr. Deppe.” After working 
as machinist’s helper, pump tender, 
oiler and engineer, Mr. Deppe became 
engineer at the electric building in 1926, 
which position he has held continu- 
ously since. 


Frank L. Wadsworth, Engineer As- 
sociated, with Siegmund_ Firestone, 
Architect and Consulting Engineer of 
Rochester, N. Y., left a business con- 
nection of 20 yr. standing on Dec. 31st 
to work for the Navy Department in 
Washington, D. C. Mr. Wadsworth 
was a Naval Reserve Officer during the 
last World War and now has two sons 
in the United States Navy. 
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“See... here’s why the chief insisted on Kennedys” 


"I was curious to know why the old man was so 
insistent on having Kennedy Valves installed in 
our new defense plant . . . so I looked one over 
carefully. Why, Joe, they not only look good; they 
have quality in all the corners. 

"For example, look how that practical disc holder 
locks itself on the stem ... and yet, half a tum, 
and it drops off. It has four guide prongs, too. 
And all over the valve I found other little refine- 


ments, like the rounded bearing surface, the long 
threading on the stem, the extra-high raised seat, 
and the cadmium plated bonnet ring and packing 
nut. And get the heft of the whole valve. Did 
you ever see anything sturdier for 150 lbs.?” 
Plant managers and engineers alike have learned 
that Kennedy Valves and Pipe Fittings on war 
projects help to assure dependable, uninterrupted, 
trouble-free production. 


THE KENNEDY VALVE MFG. CO. 
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KENNEDY valves... pine 
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Approval of additions and exten- 
sions to the municipal power plant at 
Southport, N. C., was made recently by 
the Federal Works Agency as one of 
several Defense Public Works. The 
project involves an estimated cost of 
$91,142, of which $45,000 is a loan and 
the balance a grant. The Docket Num- 
ber is N.C. 31-176. 
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The Narragansett Electric Co.,, 


The Simple Story of Providence, R. I., will begin work soon 


on a new $2,500,000 generating station 
at Thompsons Corner on the Pawca- 
Cochrane Flow Meter tuck River at Westerly, R. I. Philip 
F. Creer, Providence, R. I., is the 
A ; architect and United: Engineers & 
ccuracy Contractors, Inc., Philadelphia, Pa., is 
/ — consulting engineer, and will supervise 

erection. 


The United States Engineer Office, 
Tulsa, Okla., is completing surveys for 
proposed new power and flood control 
dam at Markham Ferry, about 2% mi. 
from Locust Grove, La., on the Grand 
(Neosho) River. It will be about 90 ft. 
high, with crest length of approxi- 
mately 3900 ft., creating a storage 
reservoir of about 187,000 acre-ft. An 
initial appropriation has been .author- 
ized, totaling $1,500,000, and additional 
funds will be provided as work pro- 
gresses. 


Under the chairmanship of P. L. G. 
Hasskarl of the Pennsylvania P. & L. 
Co., Allentown, Pa., the Executive 
Committee of the Public Utilities Sec- 
tion of the National Safety Council 
held its late fall meeting at the Penn- 
sylvania Hotel, New York City, De- 
H'c# ACCURACY in meteringis in the Cochrane Receiver the slight cember 8 and 9. It was reported that 

achieved by (1) eliminating frictional load of pen, indicator and many utilities are experiencing an in- 
friction as far as possible (2) apply- _—integrator is dwarfed by a powerful preng mn - — of accidents so 
ing ample power to dwarf inherent _— external source of power. The NULL Prony a though uti soap Ma os 
friction. Method, the basis of Cochrane de- og a — a ; e tga 
Cochrane Flow Meters do both. sign, makes this possible, the measur- pe ine “nesane aenaeed Eas ot 
Friction has been eliminated from _ing Circuit acting as a pilot for the accidents. Serious consideration was 
the Cochrane Transmitter, while application of power. given to the building of an effective 
- i rogr: he nex i 
COCHRANE CORPORATION » 3123 N. 17th St. Philadelphia, Pa. Snaricde ato le, 
October, 1942. 
This52 page 


Vewnee | Detroit Engineers Move to 


their design, 
construction and New Quarters 
application, will What are probably the most complete 


be mailed on re- and impressive engineering society quar- 
quest. Ask for Coch- 


‘cation 3010 ters in the country were dedicated in De- 
F & (@) W M E T E °4 S rane Publication 3010. troit late in January at an impressive cere- 
mony participated in by: the governor of 
Michigan; the pesident of the University 
of Michigan; Harvey M. Merker, presi- 
dent of the Engineering Society of De- 
troit; and Alex Dow and James W. 
BETTER SERVICE — SAFETY — SATISFACTION Parker of the Detroit Edison Co. 
FOR REPLACEMENTS ORDER The new two story and basement struc- 
ture of white Georgia Marble occupies a 
PRECISION GAGE GLASSES £D) send for mp ‘ee full block in Detroit’s Art Center and is 
and GAGE GLASS GASKETS | “cas T shaped, 404 ft. long, extending back 
THAT WILL NOT BLOW OUT bai 150 ft. in the center and 65 ft. in the 

SET. wings. The west wing is occupied by the 

ee a ; 1% University of Michigan, the east wing by 
‘i y the Engineering Society of Detroit. The 
central or auditorium section, with a 
banquet room in the basement, is shared 
jointly. 

In addition, the engineers’ wing has a 
smaller auditorium, dining room, lounge 
library, business offices, smaller meeting 
rooms, bowling alleys, billiard room and 
separate quarters for the Junior Section. 
The new building, known as the Horace 
H. Rackham Educational Memorial, was 
provided for from the will of Horace H. 
Rackham, a Detroit lawyer who laid the 
basis of his fortune by an early invest- 





Wire Glass 


\ Standard Square Cut 
Gaskets High Pressure 
Non-hardening and 
Non-softening 


GASKETS THAT WILL FIT EXACTLY 


Red Lip-mold Pattern 
Expansion Type Gasket 





Standard and Extra Strong Glasses 


Send for Glass and Gasket Chart 
Mica Shields Shipment made by parcel post 
Protectors the same day as order is received 
ERNST WATER COLUMN & GAGE CO. 
RUBBER & GLASS DIVISION LIVINGSTON, NEW JERSEY 
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American industry is geared up 

to the final test which will deter- 

mine whether or not men, living 

under a government of their own 

, making, can out-produce the 

; slaves of the Dictator States. So 

gigantic an undertaking, to be 

successful, demands Control, sure—precise— 

—unfailing. Control of the efforts of men, 

Control of the power that drives the machines 

and last, but not least, Control of the liquids 

and gases that play so important a part in 
the processes of modern production. 


It is to this phase of Industrial Control that 
Powell engineers have long devoted their time, 
their exceptional skill and their years of ex- 
perience. During this period they have created 
and put into use a vast array of valves, each 
one especially designed to perform some 
specific type of Control. These constitute the 
Powell Line as it exists today. Tomorrow 
there will be others, for every day there are 
new problems of Control which Powell En- 
gineers are called upon to solve. 


Thus it is that to the leaders of industry the 
name Powell represents a service rather than 
a product. Thus it is that the Powell organi- 
zation recognizes and assumes the responsi- 
bility for the solution of such problems of 
Industrial Control as must inevitably appear 
in the great test of industrial strength and 
skill which war has demanded of our country. 


Illustration shows a 4” Class 1500 Ib. 
cast alloy steel globe valve with welded 
by-pass. Spur gear operated. Welding 
ends. Body cast of welding grade steel. 


The Wm. Powell Company 
Cincinnati, Ohio 
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These low-cost items save 
time, labor and money in 


tube cleaning 













Anything that saves 
time, labor and ma- 
terials is good news 
today. The acces- 
sories illustrated 
may be used with 
most makes of tube 
cleaners. Write for 
details. 





straight or curved tubes. 





Made extra rugged for severe cleaner service 


Ordinary universal joints soon 
loosen up under the severe abuse 
to which tube cleaners subject 
them. Roto joints are especially 
built to withstand such service. 
Note the pecullar way rivet heads 
are secured. 


See Our Adv. 


ROTO Air Valve saves the cost of a helper 


Enables one man to operate the tube cleaner by himself. 
Saves time too, because it eliminates the necessity of sig- 
nalling a helper to turn the air on and off between every 
tube cleaned. Attachable to most: makes of cleaners for 











Replaceable parts save 
money cleaning small tubes 


Roto brushes with replaceable sections 
(top), expanding scraper heads with re- 
newable blades (center), and expand- 
ing brushes with replaceable sections 
(bottom) provide great economies in 
cleaning small tubular equipment. Roto 
heads give long, satisfactory service. 





145 Sussex Ave., 





in SWEET’S 


The ROTO Company 


Newark, N. J. 
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10 to 600 tons 
per hour by 


« SAUERMAN POWER SCRAPERS 


MAN-HOURS are vital these 
days. The Sauerman system of 
moving open storage coal is 
unique in simplicity of operation 
and it brings per-ton- moving 
costs way down. Our catalog de- 
scribes this economical, trouble- 
free system. We would like to 
send you a copy. 


SAUERMAN BROS., INC. 
586 S. Clinton St. : 
CHICAGO,ILL. 





ment in the Ford Motor Co. The original 
bequest was later increased by his widow, 
Mary A. Rackham. 

In 1936, the old Detroit Engineering 
Society, an outgrowth of the Detroit As- 
sociation of Graduate Engineers of the 
University of Michigan, founded in the 
1890’s, was reorganized and incorporated 
as The Engineering Society of Detroit. A 
trust fund of $500,000 from the Rackham 
Fund was later increased by an additional 
half million for building and furnishing a 
headquarters building. A. later gift of 
$750,000 from Mrs. Rackham made possi- 
ble the construction of the building as it 
now stands. 


Information on Steel 
Tubing 


INFORMATION on the availability of 
various grades and sizes of seamless 
steel tubing for new or special war- 
time requirements is now available 
from the Seamless Steel Tube Insti- 
tute, Gulf Building, Pittsburgh, Pa. 
Two classes of tube purchasers may be 
benefited by this service. First, are 
those who have bought certain grades 
of tubing for use in peace-time prod- 
ucts, but may be unfamiliar with 
sources of supply for other or special 
grades of tubing required for war 
equipment. Second, are those manu- 
facturers who never before needed 
seamless steel tubing. 


N.A.F.M. 25 yr. Old 


THE NATIONAL Association of Fan 
Manufacturers celebrated its 25th Anni- 
versary at the Annual Meeting in Detroit, 
Mich., February 12, 1942. The scope of 
the association activities has been gradu- 
ally enlarged during the years between 
1917 and 1942 from that of a credit asso- 
ciation to include research, engineering 
standards, educational work in the proper 
uses of air moving machinery, improved 
working conditions and other allied sub- 
jects. 

Research and study has been made of 
the effect of erosion, corrosion or the re- 
sults of excessive heat as well as investi- 
gations covering the subjects of sound, air 
washers and field tests of fans. A pro- 
gram of standardization has been adopted 
to cover those types of centrifugal fans 
designed for application in, and furnished 
under specifications for the heating, ven- 
tilating and air conditioning fields. 


Manly Becomes Vice- 


Chairman of F. P.C. 


Commissioner Basil Manly has been 
elected vice-chairman of the Federal 
Power Commission for the coming 
year to succeed Commissioner Claude 
L. Draper, who has held the office 
of Vice-Chairman for the past 2 yr. 
Commissioner Manly has been a mem- 
ber of the Federal Power Commission 
since 1933, and was previously vice- 
chairman from 1933 to 1936. 

In 1938 he was appointed by Presi- 
dent Roosevelt as vice-chairman of the 
National Defense Power Committee, 
in which capacity he participated in de- 
vising plans for war-time mobilization 
of electric power supply. As Commis- 
sioner-in-Charge of the National Power 
Survey and Electric Rate Survey in 
1933-1936, he supervised plans and re- 
ports for both of these pioneer under- 
takings. He also served as chairman 
of the Committee on Generation and 
Distribution, National Association of 
Railroad and Utilities Commissioners, 
in 1939. 
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loday 
TROY-ENGBERG 


Steam Engine 





\ 


... aS modern as today’s calendar 


\\ yey 30 


During the past few years we have made some 
very careful detailed studies of over-all power 
costs—steam engine vs. other drives—right in 
plants using both and where competitive con- 
ditions prevailed. In many cases, the Troy- 
Engberg Steam Engines showed so much lower 
total power costs that there wasn't even a 
comparison. 


Where conditions are right—and they are right 
in many plants—today’s steam engine delivers 
dependable power at a lower cost than any 
other drive. 














TROY ENGINE & MACHINE CO. 


841 Railroad Ave., Troy, Pa. 
Established 1870 iain 
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POWER Nickel-Genuine BABBITT 


A uniform, nickel-treated, genuine 
babbitt alloyed particularly to with- 
stand extremely heavy sustained 
pressures. A superior bearing metal 
in which hardness, strength and high 
melting and softening points are com- 
bined. For use in such machines as 
marine reciprocating engines, water 
turbines, paper mills and rolling mills. 


MAGNOLIA METAL CO. 


ELIZABETH, N. J. 





Now, if ever, is the time to save the valuable steam lost 
through sluggish valve action of boiler feed, vacuum and 
service pumps. 

COMBINATION Pump Valves help make steam-savers out 
of all reciprocating pumps. Their improved straight-lift, 
non-tilting valve construction enables the pumps to main- 
tain theoretical capacity without racing. And their long- 
lasting bronze build means fewer pump shutdowns for 


overhauling, real savings in maintenance, 


Watch Them Pay Their Way. After checking over many 
performance records where COMBINATION Pump Valves 
have returned their cost in from 3 to 9 months, we are 
prepared to make this liberal offer to engineers. These 
valves must pay their way on your particular pump job, 
or else they will not cost you a single penny. Either they 
make good, or we will. The coupon brings you full informa- 
tion about this opportunity to prevent steam wastage and too 
frequent pump repairs. Fill in‘and mail the coupon NOW. 


MAIL COUPON TODAY 


COMBINATION PUMP VALVE CO. 


846 Wiota Street Philadelphia, Pa. 


I’m interested in getting more pump capacity with less steam, With- 


out obligation, please send me full details about your Trial Offer on 


COMBINATION Pump Valves. 


Company 
Address 
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This NON-TILTABLE Valve 
Closes Quickly, Reducing Wear, 
Prevents ori poage. Makes 
Steam Deo More Werk. 





Washington Award 
to W. L. Abbott 


_.WiLLIAM L. Assort, veteran Chicago 
utility engineer, received the Washington 
Award for 1942. This award, founded in 
1916 by John W. Alvord, is administered 
by the Western Society of Engineers in 
conjunction with the four founder socie- 
ties for outstanding service in the en- 
gineering field. The award was conferred 
on Mr. Abbott for “advancing the stand- 
ards of the engineering profession, for 
service to higher education and for aiding 
combustion research.” 

Mr. Abbott was born in Whiteside 
County, IIl., and graduated from the Uni- 
versity of Illinois in 1884. Late in 1885 
he was instrumental in forming the Wun- 
der & Abbott Electric Co., operating a 
small electric plant in a downtown build- 
ing. He sold his interest two years later 
and went to Ft. Wayne. He returned to 
Chicago and in 1889 assumed full control 
of the National Electric Construction Co. 
In 1894 he sold his interest in this com- 
pany to the Chicago Edison Co. 

In 1895 he was made chief engineer of 
the Edison Company’s Harrison St. power 
house and in 1898 was appointed chief 
operating engineer of the company, a 
position he held until his retirement De- 
cember 31, 1935. In 1904 he was elected 
trustee of the University of Illinois and 
later served as president of the Board for 
14 yr., and the new power house at the 
University, built in 1941, was named after 
him. In addition to his many other activi- 
ties, Mr. Abbott was president of the 
Western Society of Engineers in 1907 and 
president of the A.S.M.E. in 1926. 


Chemical Exposition at 
Chicago 


TERMED “the most important industrial 
exposition of the year on account of the 
war”, plans are shaping for the second 
National Chemical Exposition sponsored 
by the Chicago Section of the American 
Chemical Society, to be held November 17 
to 22 at the Stevens Hotel in Chicago. 

Victor Conquest, Director of Research 
for Armour & Co., chairman of the show 
committee, pointed out that added impor- 
tance will be given the exposition this 
year because of the conference to be held 
in conjunction with a conference which 
will be addressed by leaders of the coun- 
try. The program is now being arranged 
for this National Industrial Chemical 
Conference. 

Serving with Mr. Conquest on the Ex- 
position Committee are W. M. Hinman, 
Supt. of the Sensitizing Dept., Frederick 
Post Co.; L. E. May, Supt., Chemical 
Products, Sherwin-Williams Co.; R. C. 
Newton, Vice President, Swift & Co.; 
W. C. Johnson, Assoc. Prof. of Chem- 
istry, University of Chicago; A. Guil- 
laudeu, Research Chemist, Swift & Co.; 
and H. E. Robinson, Assistant Chief 
Chemist, Swift & Co. Marcus Hin- 
son, who managed the first National 
Chemical Exposition, is acting in a similar 
capacity for this year’s show. Head- 
quarters are located at 110 N. Franklin 
St., Chicago. 


Public Service Budgets 
15 Million 


APPROXIMATELY $15,000,000 has been 
authorized by Public Service Corp. of 
N. J. on the 1942 construction budget 
for new, equipment, extensions and re- 
placements for its subsidiary operating 


companies. In addition $5,244,400 was 
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ORE than two years ago Pritchard designed 
the high efficiency “featherweight”, axial flow, 
monel metal fans used since that time on all Pritchard 
mechanical draft installations. Today these fans are 
recognized as an outstanding contribution to me- ~ 
chanical dratt efficiency and economy. 

They are non-corrosive; don’t pit. They are eco- 
nomical of power: reduce driving equipment wear. 
They provide uniform air flow across the entire fan 
opening. 

Because of these fans, and other features, the 
operating cost of today’s Pritchard towers has been 
reduced to new low levels. 

Get the facts. Write for bulletins No. 42 and 42-A. 


J. F. PRITCHARD and COMPANY 
Dwight Building Kansas City, Mo. 


Branch offices in Tulsa, Okla.; Houston, Texas: Atlanta, Ga.;: 
Chicago, Ill: Pittsburgh, Pa.; New York City. 


PRITCHARD 
Aimospheric and Mechanical Dnaft 
WATER COOLING TOWERS 
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you TOO, 
CAN READ WATER 
We have published a veritable water 
library—a fund of information on 
water treatment. 

“Organic Methods of Scale & Corro- 
sion Control,” an authoritative 32-page 
treatise by David W. Haering, with 22 
charts and photographs. 

“Cooling Waters”—a 48-page booklet 
of articles on scale and corrosion in cool- 
ing systems. 

““H-O-H Lighthouse Reprints’— 48- 
page catalog containing a selected digest 
of articles on water treatment. 

‘The Solution of Your Proportioning 
Problem”—describes the popular Haering 
equipment for proportioning and sampling. 

“Steam and Return System Control.” 

“Refrigerating Brines.” 

*“Chrom Glucosates.” 


Write today for any of these and ten other 
booklets on water treatment for Power Plants, 
Refrigeration Plants, Petroleum Industry, 
Process Industries, Public Building an 
Transportation Industries. 


FE a ET 6 


D.W.HAERING & CO., INC. 


GENERAL OFFICES: 205 West Wacker Drive 
CHICAGO. ILLINOIS 





















For All-Around 
Satistaction, specity - 


NICHOLSON 


INDUSTRIAL STEAM TRAPS 


% Provide Valuable, Extra * Need No Adjustment; 
Large Discharge Capacity at Work on Pressures Up to 300 
No Extra Cost. Ib. 


% Cannot Freeze, Dribble, * In Bronze, Cast Iron, Cast 
Water-Log or Air-Bind. Steel, Sizes %4 to 2 in. 


* Quick, Positive Action Pro- % Keep Unit Heaters, Pipe 
tects Heating Equipment and Coils and other steam using 
Shows Big Fuel Savings. equipment at top efficiency. 


Also: NICHOLSON Control Valves, Piston 
and Weight Operated Traps, Flexible Couplings, 
Welded Floats, Compression Shaft Couplings, 
Steam Eliminators and Separators, Compressed 
Air Traps, Expanding Mandrels, Arbor Presses 









W. H. NICHOLSON & CO. 


160 OREGON ST 6 WILKES-BARRE, PA 
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appropriated to supplement the 1941 bud- 
get of $28,000,000. Under construction 
now are: a 125,000-kw. unit at Burling- 
ton Generating Station, to be ready early 
in 1943; and a 50,000-kw. unit at Marion 
Generating Station scheduled for comple- 
tion by autumn of this year. When these 
units are placed in service, the total gen- 
erating capacity of the Company’s system 
will be 1,133,650-kw. 

Aside from these generating projects, 
two important construction items included 
in this year’s electric program are Bay- 
way switching station, Elizabeth District, 
and reinforcement of facilities in the 
Camden area. In that area, an additional 
high voltage transmission line will be 
built on the company’s right-of-way from 
Burlington Generating Station to Camden 
Switching Station. This project also pro- 
vides for additional low voltage transmis- 
sion lines and the rebuilding of Chester 
Substation. 


World's Largest 
Forging Machines 


WIDESPREAD attention is being at- 
tracted by current delivery of the 
world’s largest forging machines, one 
in November and the other in February 
to Tube-Turns, Inc., at Louisville, 
Kentucky, where they will be put to 
work in the production of airplane 
motor cylinder forgings and other 
armament needs included in the de- 
fense orders held by this company. 

These are rated at 9 in. capacity, a 
feat of designing and _ construction 
viewed as impossible a few years ago. 
Each machine weighs over 500,000 Ib., 
and requires well over a year to build, 
yet this unit occupies floor space suffi- 
cient to accommodate only four auto- 
mobiles. 

According to Tube-Turns, Inc., 
utmost in compactness in order to 
secure the greatest possible stiffness 
and rigidity is essential for the manu- 
facture of accurate machine forgings, 
to insure freedom from spring, which 
in turn is reflected in greater accuracy 
in the work produced. Conditions to 
be met call for speed as well as accu- 
racy and by-pass automatic grip relief 
plus a friction-slip flywheel, with new 
type of air cooled friction clutch starts 
the machine instantly, and at high 
speed. Positive control with complete 
safety enables the operator to obtain 
the highest output with the least 
manual effort. Ease and convenience 
of control, speed of operation and 
trouble-free performance are assured. 


Indiana Utility Petitions 
i 


Pusiic Service Co. of Indiana, Inc., 
(formed September, 1941, by the con- 
solidation of Public Service Co. of Ind., 
Dresser Power Corp., Central. Indiana 
Power Co., Northern Indiana Power Co. 
and Terre Haute Electric Co., Inc.), has 
applied to the F.P.C. for permission to 
amortize the wunamortized balance of 
$2,640,009.31 on bond issues of the former 
Public Service Company of Indiana re- 
funded by that company in 1939 and 1941. 
Amortization of the balance is asked over 
the period beginning September 1, 1941, 
and ending December 31, 1946. 

The applicant states that it believes 
that $2,640,009.31 should be amortized 
over a ‘period of years following the 
dates of the long term debt refundings 
by its predecessor company, rather than 
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If pressure regulation 15 your problem, investigate 





Typical installation of a Foster Type 39-O1 
Pressure Reducing Regulator. The gauge 
at the right shows the delivery pressure; 
the small line in the foreground is the pilot 
line; the valves on both sides of the regu- 
lator are stop valves, while the by-pass 
and its single stop valve can be seen 
directly behind the main line. 

This type is built for initial pressures up 
to 2500 pounds per square inch; for de- 
livery pressures up to 1200 pounds per 
square inch; and for temperatures up to 
1000 degrees Fahrenheit. In addition to 
this single-seated type, double seating is 
available in the Foster Type 39-2. 


Pa 
The FOSTER 


WYRE 99-01 ond TYPE 39-03 














FOSTER ENGI 
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“THE DOME 
THAT DOES IT” 


Are you interested in accurate, sensitive pressure regulation in a valve 
that is as simple to set as letting a few pounds of air in—or out—of an 
automobile tire? f 

Then you should investigate the new Foster Type 39-Q1 Pressure 
Reducing Regulator and its revolutionary design feature ... the "dome 
that does it.” 

There are no springs, no weights in this simple regulator. A constant 
load on the valve is imposed by the air pressure in the dome . . . accu- 
racy of regulation is unaffected by spring deflection and hystersis. 

Adjustment? Simply change the dome load and you change the 
delivery pressure. A few strokes of a hand pump or a "shot" from a 
compressed gas bottle increases the delivery pressure . . . while open- 
ing the check valve in the dome decreases the delivery pressure. 

An eight page, fully illustrated bulletin containing complete informa- 
tion on this regulator is just off the press. A copy will be sent to you 
without cost or obligation ... ask for Bulletin 10. 


PRESSURE REGULATORS ° RELIEF AND BACK PRESSURE VALVES ° AUTOMATIC STOP AND 


CHECK VALVES ° ALTITUDE VALVES ® DAMPER REGULATORS ° FAN ENGINE REGULATORS 
PUMP GOVERNORS °* TEMPERATURE REGULATORS ° LIQUID LEVEL CONTROLLERS ° FLOAT 
AND LEVER BALANCED VALVES * NON-RETURN AND TRIPLE DUTY VALVES * VACUUM 
REGULATORS OR BREAKERS °* SIGHT FLOW BOXES ° 
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THERM-O-TILE 


The only underground 
pipe conduit that is 


TRULY COMPLETE 


© Simplest 
® Strongest 
© Most Efficient 




















10 THERM-O-TILE 
ADVANTAGES 


. Less excavation is required for Multiple 
Pipe Systems than with other conduits. 
Installation work can be started immedi- 
ately since the tile is not required on the 
job until after the pipe has been installed 
and tested. 

3. Pipe is supported on a solid concrete 
foundation which will hold permanently 
to a specific grade level. No condensate 
pockets. 

4. Pipe is installed on concrete foundation 
with no interference of tile or other 
trades working in trench at the same time. 

5. Conduit is installed with an internal 
drain in the concrete base which allows 
no accumulation of water in conduit due 
to steam leaks or water seepage through 
conduit. 

6. Internal drains are connected through 
the manholes and not on the outside of 
manholes. This permits periodical in- 
spection of drains for any possible leaks. 

. Due to the arch construction of the con- 
duit, greater loads can be carried on top 
of the conduit than with round tile or 
other shapes. 

8. Since no bell joints are used in the tile 
construction, Therm-O-Tile can be easily 
waterproofed with membrane waterproof- 
ing. 

9. Repairs to steam line easily made by re- 
moval of top and side tiles at point of 
repair. 

10. Greater thermal efficiency is secured since 
the installation is surrounded by air 
rather than by the heat-conducting damp 
earth. 

In addition Therm-O-Tile is durable; per- 
mits movement of lines for expansion and 
contraction without harm to the pipe or in- 
sulation; cave-ins and inclement weather 
cause less damage and expense. And so on. 
Ask for Bulletin 381. 


Sold and installed, by Johns- 
Manville Construction Units 
in all Principal Cities. 
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See our page in Sweet’s or The Heating Guide. 


Complete Data and Estimates 
on Request. 


H. W. PORTER & C0., Inc. 


829-E Frelinghuysen Ave., Newark, N. J. 
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that the total amount should be charged 
immediately to income or earned surplus 
account in the respective years within 
which the refundings were consummated, 
because the immediate charging of the 
amounts to income or earned surplus ac- 
counts would produce a distortion of 
such accounts for the years in which such 
charges would be made. 


Machinery Exports 


Untrep States exports of industrial 
machinery in September showed an 18 
per cent decline from the high figure 
of $41,976,614 reached in August, it was 
reported by the Department of Com- 
merce. Practically all the export classes 
shared in the decline, with only textile, 
sewing, and shoe machinery showing any 
notable gain. 

Total September exports of power- 
generating machinery amounted to 
$2,339,016 compared with $3,081,224 in 
August. Exports of marine Diesel en- 
cines dropped off sharply to $250,920 
from $678,311, while shipments of other 
Diesel engines in September were up to 
$788,178 from $617,590 in August. 


Arranges Budget for 1942 


THE Wisconsin Public Service Corp., 
Milwaukee, Wis., has authorized a fund 
of about $4,088,300 for extensions and im- 
provements in power plants and system in 
1942. Of this amount, approximately 
$2,300,000 will be used for expansion pro- 
gram now under way at the Bayside 
steam-electric generating plant at Green 
Bay, where a new 30,000-kw. turbine-gen- 
erator unit and accessories, high-pressure 
boiler and auxiliary equipment will be in- 
stalled. Work is scheduled for completion 
late next fall. Two new transmission lines 
will be built, as well as a number of ex- 
tensions to present high-tension system. 
One new line will be built to Fond du Lac, 
Wis., where connection will be made for 
interchange of power with Wisconsin 
Power & Light Co.; another transmission 
line will be built from New Holstein to 
Elkhart Lake, Wis., where similar tie-in 
for interchange of power will be made 
with system of Wisconsin Electric Power 
Co. These extensions will cost over 
$360,000. Other work will include power 
substations, distributing lines and acces- 
sory field structures. 


Obituaries 


Hays H. Clemens 


Hays H. Cremens, president of the 
Erie City Iron Works and treasurer of 
the Hays Manufacturing Co., died sud- 
denly of a heart attack on January 27 in 
Dallas, Texas. A member of a pioneer 
Erie family, Mr. Clemens was well known 
throughout the country as a leading in- 
dustrialist. As head of the Erie City Iron 
Works he advanced the scope of that cen- 
tury-old concern and when the boiler and 
engine business slipped for a period dur- 
ing the influx of other methods of power 
generation it was he who revived the in- 
dustry, working out plans for develop- 
ment in other fields. 

He served as president of the Ameri- 
can Engine and Boiler Manufacturers As- 
sociation for many years, was a director 
of the Hays Manufacturing Co., a mem- 
ber of the board of directors of the 
American Cyanamid Co., which took over 
the old Erie Chemical Co. 











See page 40 of 
our new 96-page catalog 
for information on this 


SINGLE ACTING 
STANDARD 
ALTITUDE VALVE 


Where a separate discharge line 
or bypass arrangement is used for 
removing storage water, this valve, 
placed in the upstream pressure 
line, will maintain a uniform water 
level in tank, standpipe or reservoir 
within a range of 3” to 12” variation. 





GOLDEN-ANDERSON 
VALVE SPECIALTY CO. 


Fulton Building Pittsburgh, Pa. 



















FFFICIENT OPERATION 
st A ‘aqiauaed determine 


U , 
=~ oiler water! 


the phosphates in your b 


-~ anh 


AMONG the hazards of poorly 
conditioned boiler water are 
corrosion, pitting and inter-crystal- 
line crackin 


g. The famous Taylor 
Boiler Water Slide Comparator 
will save you dollars every day 
. -. help you cut down on boiler 
repairs and costly descaling shut- 
downs. Simplicity of determina- 
tion, accuracy, speed and low cost 
are features that have made Taylor 
pH Slide Comparators standard 
uipment in prominent industrial 
plants. Write today for new 80- 
page booklet, “Modern pH and 
Chlorine Control,” or see 

your dealer. 


All Taylor Color Stand- 
ards earry an unlimited 
guarantee against fading. 










W. A. TAYLOR “%:° 


7301 YORK RD. « BALTIMORE, MD 
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Fairbanks has been developing valves to meet 
new conditions as they arose for more than 50 
years. As a result of these specialized efforts, 
Fairbanks Valves are available today in a large 
variety of sizes and types. 







You can “Bank on Fairbanks” to supply pre- 
tested brass and iron, standard and extra heavy 









valves designed to meet practically any operating 
Specify “Fairbanks” on your next 





condition. 









order. 


Your Fairbanks’ distributor is prepared to 
handle your needs promptly. Write for his name 
and catalog No. 21. 







1, Prompt service through con- 6, Maximum years of service 
veniently located distributors. assured. 
2, Standard and Renewable 7, Acclaimed for dependable 
pao for practically every performance, 
need. 
tionall: ted b 
3, Quality in design, materials 6, Raheyions a 
and workmanship. 9, Backed by over 50 years’ 
4, Uninterrupted service. specialized experience. 
5, Low in maintenance cost. 10. as cg assistance in valve 


THE FAIRBANKS COMPANY 
399 Lafayette St., New York, N. Y. Boston, Mass., Pittsburgh, Pa. 


Factories: Binghamton, N. Y., Rome, Ga. 


FAIRBANKS 


as the RIGHT VALVES TO USE 
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"Ot mote. than : 

| 12,000 Plants 
COCHRAN E 
MULTIPORT 

RELIEF VA LVE : 





Cochrane Multiporé 


¢ Back Pressure. Relief. 


Valve with front and 


back plates removed. 


: Successful Soetation of the Coch- 


rane Multiport Valve in more than 


12,000 plants is a sure guarantee © 


- of its continuously reliable ‘opera- 


tion. This continuous operation is 


insured by the multiport principle 


—a number of small discs instead _ 


of one large disc, eliminating the 


sticking, jamming and freezing’ 
common to single-disc valves in ~ 
the control of atmospheric relief, 


back pressure, etc. — 


Call your Cochrane represénta:. i 
t tive or write Mor further details: 








‘COCHRANE © 

‘Exhaust 
Head ; 

Designed to . 

~ separate con- . 
densate.and - 
oil from steam 
discharged to 
atmosphere 
and thereby 
prevent rain- 


ing of water and oily condensate on 


the roof, Cochrane Exhaust Heads in 
corporate a highly efficient. free-flow- 
ing baffle type construction and an 
exceptionally large port area which 


‘tninimizes back pressure, Witte es fur- : 


het details. | 





Rapidly removes hot 
condensate from 
steam process equip- 
ment and returns it 
to boiler at high pres- 
sure and close-to- 
process temperature. 
IMPROVESQUAL- 
ITY, INCREASES 
PRODUCTION, 
CUTS COSTS. 
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Mr. Clemens was a graduate of Cen- 
tral High School in 1903 and in 1907 he 
was graduated from the Rensselaer Poly- 
technic College with a degree of mechan- 
ical engineering. 


Walter D. La Mont 


LIEUTENANT COMMANDER Walter 
Douglas La Mont, U.S.N., retired, died of 
a heart attack on ‘January 19 at his home 
in New York in his fifty-third year. His 
burial took place with full military hon- 
ors at Arlington Cemetery, Washington. 
He was born in Niagara Falls, N. Y., in 
1889, graduated from Annapolis in 1910 
and served in the Navy until he resigned 
in 1924. 

Commander La Mont was best known 
to the power plant field as the inventor of 
the La Mont boiler which operates on the 
principle of forced boiler water circula- 
tion. As president of Steam Power Inc. 
and W. D. La Mont, Inc., many of his 
other inventions have been developed into 
commercial products.and are now begin- 
ning to be placed in actual use in marine 
and other power plants in America, al- 
though they have been widely used in 
Europe for a number of years. 


Reginald Pelham Bolton 


REGINALD PELHAM BOLTON, engineer 
and student of Colonial and Revolutionary 
history, died February 18 at his home in 
New York City after a short illness. Mr. 
Bolton was 86 yr. old and was president 
and chairman of the board of the Electric 
Meter Corp., New York, N. Y., and also 
president of R. P. Bolton Co. 

As a consulting engineer, Mr. Bolton 
designed and erected machinery for mines, 
shipyards, marine engines, and power 
plants in all parts of the world. Since 
1893 he has been actively engaged in con- 
sulting engineering in New York City. 
Mr. Bolton was born in London, England, 
on October 5, 1856, and was educated in 
private schools. He served’ his appren- 
ticeship with Powis, James & Co., Lam- 
beth, England. In 1879 he came to "Amer- 
ica and engaged in consulting practice and 
became associated with the A.S.H.V.E. 
in 1897 when he was elected a member. 
He served this society in many of its most 
important offices, including president, and 
in 1936 Honorary Membership was be- 
stowed upon him. 


Percy Nicholls 


Percy NICHOLLS, supervising engineer 
of the Fuels Section, U. S. Bureau of 
Mines, died on February 12 following “1 
operation. Mr. Nicholls was born in 
don, June 4, 1870, mine hey pe 
University with a degree of B. S. in En- 
gineering, and came to the United States 
in 1897. After his graduation he worked 
with Henry Berry & Co., Fairbairn, Nay- 
lor & McPherson, Charles Scriven & Co. ss 
and the General Electric Co. in England. 

From 1898 to 1904 he was with West- 
inghouse Elec. & Mfg. Co., and during 
that time assisted in the establishment of 
the Westinghouse plant at Le Havre, 
France. In 1904 to 1909 he was with the 
Western Electric Co.; from 1909 to 1914 
he was with the General Electric Co. In 
1915 he became director of planning and 
research for Franklin Mfg. Co., Franklin, 
Pa., in which position he became inter- 
ested in heat transmission and the use of 
solid fuels. From 1922 to 1925 he was on 
the staff of the A. S. H. V. E. Research 
Laboratory and then accepted appointment 
as supervising engineer of the Fuels Sec- 
tion, U. S. Bureau of Mines. Mr. Nicholls 
was the author of more than 50 papers 


ESSENTIALS 


The De Laval-IMO Oil Pump 


1—runs at motor or turbine speeds, 
2~—delivers any oil in any volume 
against any pressure, 
3—occupies small space, and 
4—uses power efficiently. 


But DOES NOT 


a —have valves, gears, separate bear- 
ings or oscillating parts, 

b — set up pulsation or vibration, 

¢ — have high-pressure packing boxes, or 

d—require disconnection of piping or 
disturbance of motor for internal 
inspection. 





Ask for Catalog 1-84. 


IMO PUMP DIVISION 
of the 








DeLaval Steam Turbine Co. 
Trenton, New Jersey 

















Opportunities 
Offered 


WANTED 
Sales and Service Engineer 

A large well established Chemical 
Engineering and Consulting Organiza- 
tion supplying water conditioning serv- 
ice and chemicals essential to industrial 
plants, has a few vacancies in its sales 
and service staff. Qualifications should 
include — knowledge of chemistry, en- 
gineering principles and the ability to 
meet and talk with people. Compensa- 
tion on a basis of salary, bonus and 
expenses, with excellent opportunity for 
advancement. Our entire staff has 
knowledge of this advertisement. 
Address reply Box 1401, Power Plant 
Engineering, 53 W. Jackson Blvd., Chi- 
cago, Illinois. 








SALES ENGINEER FOR POWER 
PLANT EQUIPMENT. Preferably 
graduate chemical or mechanical engi- 
neer. Must have knowledge of chem- 
istry as applied to water conditioning. 
Travelling part of time, Minnesota and 
vicinity. Deferred classification in draft. 
Give complete particulars and salary 
desired in application. Address Box 
1226, c/o Power Plant Engineering, 53 
W. Jackson Blvd., Chicago, IIl. 
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NTO this new power plant went 23 
Limitorque controls, 19 of which are in 
use on steam header valves, the other 4 on 
circulating water valves. These provide an 
unfailing means of opening or closing the 











valves from 2 central control panels. In ncn tedeaaaiieis 
time of emergency or in every day plant 

operation the valves are always under the __ernizing the old. They are furnished for all 
control of responsible workmen. types of valves from 3” to 96” diameter 


and are adaptable to existing equipment. 
Now is the time to plan to install Limitorque 


controls in new constructions or when mod- —- Write today for complete details. 


PHILADELPHIA GEAR WORKS 


LIMITORQUE DIVISION 
Erie Ave. and G St. _ Philadelphia, Pa. 


New York © Chicago © Pittsburgh 
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The only mechanical 





C0. INDICATOR 
and RECORDER 


This sturdy watchdog of com- 


bustion efficiency can stand 
the heaviest strains. It con- 
tains no chemicals or fragile 
parts to break down . .. yet it 
gives instant readings within 
3/10 of 1% CO,. Cuts fuel 
waste as much as 20%. 





and pamphlets on technical subjects and, 
while at the Society’s Laboratory, devel- 
oped the Nicholls Heat Meter. 

_ Mr. Nicholls joined the American So- 
ciety of Heating and Ventilating En- 
gineers in 1920 and became a Life Member 
in 1941. He served on many technical 
committees of the Society and assisted in 
developing the boiler testing and rating 
codes. At the time of his death he was 
chairman of the Society’s Publication 
Committee. 

In -~— to his association with the 
A. S. H. V. E., Mr. Mapes p ls was a mem- 
ber of the A. S. M. E. and a charter mem- 
ber of the Physical Society of Pittsburgh. 


Bion J. Arnold 


Cot. Bion Jo- 
SEPH ARNOLD, for 
many years a con- 
sulting engineer 
with offices in Chi- 
cago, honored 
universities wi 
degrees of doctor 
of science and doc- 
tor of engineering, 
a pioneer in the de- 
velopment of air- 
planes, authority on 
electric railway 
construction and operation, Lieutenant 
Colonel in the Aviation Section, 
Signal Corps, during World War id 
President of the A.I.E.E. in 1903-04, died 
in Chicago on January 29, 1942, while still 
Chairman of the Board of Supervising 
Engineers of the Chicago Surface Lines. 

Mr. Arnold was born in Casnovia, 
Mich., August 14, 1861, spent his boy- 
hood days in Ashland, Neb., and attended 
the Univ. of Nebr. one year but com- 
pleted his undergraduate work at Hillside 
College, Michigan, in eo He was given 
the E.E. degree in ’97 and Doc. Eng. de- 
gree in 1911 by the Univ. of Nebr.; the 
M.S. in 1887 and M.Ph. degrees in 1889 
by Hillside College; took post graduate. 
work at Cornell Uni. in 1888-89 and re- 
ceived the honorary Science Doctor’s de- 
gree from Armour Institute in 1907, 

His. accomplishments in the engineer- 





ing, army, navy and aviation fields are . 


many and varied, The first commercial 
third rail system in this country was built 
by him for the World’s Fair in 1893. His 





- 


YOU CAN 
BUY WITH 
CONFIDENCE 


Unless a product or service is 
of real benefit to the user, it 
cannot long withstand the 
glaring light of advertising. 


Manufacturers of boiler 
stokers, turbines, engines, 
pumps, piping, belting, motors 
and other equipment, who 
continue to advertise, must 
have products which have 
proved their worth by useful 
service. You can place full 
confidence in them and de- 
pend on them to deliver ut- 
most value. 


Take advantage, too, of the 
valuable installation and 
operation information given 
in the many new catalogs and 


ardent work in professional engineering : : Gis 
societies brought to him such honors and special bulletins issued by 
hires a pre the manufacturers, and described lem 
LE. in -U4, and o e Western : ma’ 
Soc. of Engrs. in 1906-07. The Washing- regularly in Power Plant En- 
ton Award was presented to him in 1929 gineering. to | 
in recognition of devoted, unselfish and 
preeminent —— in eigoases Sp human WI 
progress and for pioneer work in en- : : 
gineering and economics of electrical Let us know if we can help Dis 
a tia dati you solve any perplexing you 
e passing of Mr. Arnold closes a * : 
career in engineering marked with suc- operation problems which = 
cesses few are ~~ to — He come up in your daily work; buc 
was instrumental in developing.and using ‘ ‘ 
electric power as we know rt today almost or if you would like us to se- -{ 
a ee “4 ——— yom ht cure catalogs or data for you He 
right Brothers in their early develop- ° 
ments of airplanes. He contributed en- on any particular type of sto 
gineering literature for the benefit of power equipment. boi 


others pioneering with him in the pro- 


FREE BOOKLET from The Permutit f 
Company, Dept. Al, 330 West 42nd Street, ession. 
New York, N. Y. In Canada: Permutit He planned engineering projects from 
Company of Canada, Ltd., Montreal... their inception to their successful opera- 
Toronto... Winnipeg . . . Calgary. - tion, many times inventing equipment and 
*Trade Mark Reg..U. S. Pat. Off. processes to carry his ideas into practical 
realities. The engineering profession is 
saddened by his death, but is proud to 
have claimed among its members a man 
so richly deserving of honors and who has 
done so much for the industry of the 
country and the welfare of its citizens. 





+ + 





product of 


PERMUTIT 
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He never SLOpS 


Give him a chance to help you solve your boiler tube prob- 
lem. He’s anxious to serve you—and can in many ways. He 
may not be able to give you a// the tubes you would like 
to have, but he won’t stop trying. 


When you put your problem up to your ELECTRUNITE 
Distributor, he tackles it as if it were his own. For today, 
your worries are his problems, and his business depends 
on his solving them. So, he has rolled up his sleeves and 
buckled down to the job of using all his facilities overtime 
to give you emergency service now when you need it most. 


He may be able to supply promptly enough tubes from 
stock to make needed repairs—perhaps, the tubes for a new 
boiler, if it is to be used for Production for Victory. If he 


b- Republic 





Reg. U. S. Pot. Off. 


ELECTRIC RESISTANCE WELDED BOILER, CONDENSER AND HEAT EXCHANGER TUBES 





tying fo help you 


CALL YOUR ELECTRUNITE DISTRIBUTOR FIRST 





ELECTRUNITE. 












can’t, he’ll go the limit to get them for you. He may be able 
to suggest ways to lengthen the life of your tubes. He just 
never lets up in his effort to help you. 


And you can help him, too—by always giving complete 
data on your preference rating extension with every order. 
In this way you enable your distributor to replace material 
furnished you from stock—you make it possible for the 
manufacturer to secure raw material to make the additional 
products you will need in Production for Victory. 


STEEL AND TUBES DIVISION 
REPUBLIC STEEL CORPORATION 
CLEVELAND . OHIO 


Berger Manufacturing Division ¢ Niles Steel Products Division 
Union Drawn Steel Division * Culvert Division * Truscon Steel Company 








VALUABLE time saved—Installation costs reduced 
—Operating troubles eliminated . . . That's the story 
every time an Enco Fuel Oil Pumping and Heating 
System goes on the firing line. 

Planned, built, and tested as a complete auto- 
matic unit—an Enco Pumping and Heating Unit 
needs only to be placed on its foundation and con- 
nected to the station piping. Within a few hours it 
is delivering fuel oil to the burners at the proper 
temperature and pressure required for efficient com- 
bustion—under full automatic control and with com- 
plete safety. 

Enco Pumping and Heating Units can be built for 
capacities from 3 up to 100 gallons per minute. 
Single or duplicate pumps and heaters are used, 
interconnected so that full capacity may be ob- 
tained with either pump and heater. These, together 
with controls and all other equipment are built into 
the complete, well balanced system. Engineering, 
material and labor costs for ee 
installation are naturally _ sii : 
lower than when the work is iL Be 
done in the field. eNcO O!L &. 

BURNERS & 

Write for bulletin OB-37 describing des of a 
Enco Oil Burning, Pumping and | for all gravee ne Oe 
Heating Equipment and Instruction OIL-TAR-SLUD BE 


Book OBI-38 for the care and opera- in sizes withcapa- 
tion of Oil Burner Installations. THE city range up to 
ENGINEER COMPANY, 75 West 190,000 Ibs. 


Street, New York. steam per hour 


OlL BURNING 
nco EQUIPMENT 
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FOR THE ENGINEER'S 
LIBRARY 


Coupon for obtaining free literature listed here may be 
found on page 148, under the heading Helpful Bulletins. 








PRIME MOVERS AND PUMPS 


Turbine—Bulletin 1955, illustrates and describes the 

Type S Moore multi-stage steam turbines. Also in- 
cluded are special and standard features and application of 
various accessories. Moore Steam Turbine Div., Worthing- 
ton Pump & Machinery Corp. 


Diesel Engines—Nordberg Gas-Burning Diesels is the 

title of a new 8 pp., Bulletin 106, in colors, describing 
and bringing out the features of design and operation of a 
line of engines operating on the full Diesel principle and 
designed to be quickly converted to burn either natural gas 
or oil. Typical installation photographs and operating data 
are included. Nordberg Mfg. Co. 


Water Pumps—Bulletin 400 illustrates and describes 

Rex Speed Prime Pumps made in capacities from 3000 
to 125,000 g.p.h. Features include positive prime control, 
Rex Z-Metal impeller, patented air peeler ‘and rotary seal 
and replaceable liners. Data on how to pick a pump for a 
specific job is also included. Chain Belt Co. 


Pump Data—Bulletin 302 is a 6-p. folder devoted en- 

tirely to pump data including friction in pipes, re- 
sistance in valves and fittings, suction lifts, equivalent meas- 
ures, viscosity conversion tables, specific gravities and the 
viscosities of some 100 different liquids for temperature 
ranges of from 17 to 190 deg. F. Blackmer Pump Co. 


BOILER ROOM EQUIPMENT 


Proportioning Machines—Automatic Treating, Feed- 

ing, Diluting, Blending, Proportioning and Sampling is 
the title of a completely descriptive 20-p. Bulletin TOU-6. 
Included are illustrations and applications of various types 
of + "ean feeders, controls and units. Proportion- 
eers, Inc. 


& Expansion Joints—A new 14-p. illustrated Bulletin No. 
35-15B on the Adsco Piston-ring type, Model A ex- 
pansion joint has been recently released. Details of con- 
struction, dimensions, specifications, etc., are given. The 
joint comes in sizes from 2-20 in. for all pressures up to 
400 1b. American District Steam Co. 


17 Steam Traps—Bulletin No. 450, is an 8 pp. booklet in 
color covering .Sarco float-thermostatic steam traps, 
compressed air traps and liquid level controls. The bulletin 
includes illustrations of equipment, dimensions, capacities 
and price lists. Sarco Co., Inc. 


& Condensate Return System—The new Cochrane-Becker 
high pressure condensate return system for positive 
removal of condensate and complete elimination from en- 
trained air from process equipment and return of condensate 
to the boiler at close to process temperatures is described 
2 detail in a new 4 page bulletin, Publication 3025. Cochrane 
orp. 


Stokers—Catalog W, recently released, completely de- 

scribes and illustrates the operations, advantages and 
applications of the Water-Cooled Taylor Stoker. American 
Engineering Co. ‘ 


10 Coal Crusher—American “AC” type rolling ring crush- 

ers for reducing coal and other materials are described 
in an eight page bulletin which thoroughly illustrates the 
construction of the crusher with exterior views, views of 
parts and installations. -A table of speed, capacity, horse- 
power and dimensions of the various sizes is also included. 
American Pulverizer Co. 


Water Columns—Catalog No. 414 illustrates and de- 

scribes Safety Water Columns and accessories for 
working steam pressures ‘up to 250 lb. Dimension and selec- 
tion tables, and diagrammed installation instructions are 
given. The Reliance Gauge Column Co. 
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12 Water Controls—Bulletins and leaflets have been is- 
sued dealing with Squires Automatic Boiler Feedwater 
Controller, Class B Excess Pump Governor and Air Traps. 
These devices are fully described, their applications and sizes 
are given. The C. E. Squires Co. 


VALVES, INSTRUMENTS AND CONTROLS 


1 3 Valves and Gages—Ashcroft gages, Hancock valves, 
American S & B instruments and Consolidated safety 
valves, with sizes, data, illustrations and price lists are cov- 
ered in a new 44 pp. catalog. Manning, Maxwell & Moore, 
Inc. 
1 4 Valves—Catalog No. 40 illustrates and describes vari- 
ous types of single seated valves for power plant, in- 
dustrial and marine service. Included also are flanged com- 
binations and dimensions. The Okadee Co. 


15 Deaerator Control—Bulletin No. 29-34 describes the 

Brown Remote New-Matic Deaerator Control System 
which provides automatic control of the Air-o-Line type. 
Included are descriptions of the principles involved and ap- 
plication data. Schematic diagrams show how the system 
is hooked up for boiler operation. Brown Instrument Co. 


16 Instruments—Priorities and Pyrometers is the title of 
a 6 p. Defense Bulletin No. 1, which gives a clear, 
concise explanation of how the national defense program 
affects purchase, use and maintenance of temperature meas- 
uring and control instruments. It suggests substitute mate- 
rials that may be employed in place of materials made 
critical because of the war program, and compares the prop- 
erties of the original and substitute materials. Wheelco 
Instruments Co. 
17 Gages—8-p. booklet GEA-3673 describes electric gages 
available for measuring mechanical strains. In an in- 
teresting and easily understandable manner, this well-illus- 
trated booklet describes the different types of gages avail- 
able, and discusses their operation. General Electric Co. 


18 Gages—The new 64-pp. Gage Catalog contains listings 

of numerous new gages, streamlined gage cases, gages 
for special services and a complete listing of Dura-Gauges. 
The catalog also illustrates the various gage testers and 
numerous accessories required by all gage users. Manning, 
Maxwell & Moore, Inc. 


1 Instruments—A new catalog known as List CEC de- 

scribes industrial models of analyzers, indicators and 
recorders that measure with laboratory accuracy. Recording 
gas analyzers, together with pH and other equipment for 
making precise measurements are featured. Cambridge In- 
strument Co. j 


ELECTRICAL EQUIPMENT 


20 Motors—A new Bulletin RS-60 describes the Howell 

modern protected type motors. Thoroughly illustrated 
the bulletin also includes application and construction quali- 
ties. Howell Electric Motors Co. 


Protective Lighting—Dealing with the present and 

urgent need for protective lighting around industrial 
plants, folder, No. 101, on Plant Floodlighting illustrates 
various styles of porcelain enameled floodlights available, 
and introduces a new fixture known as the Elipso Standlite. 
Goodrich Electric Co. 


2 A, C. Generators—For use in municipal lighting plants 

and for industrial emergency power, large a.c. genera- 
tors of from 25 to 2180 kv-a. for Diesel engine drive are 
described in a new 16-p. Bulletin B 3028. Rotor and stator 
constructions are discussed, electrical auxiliaries described 
and the Silverstat regulator which replaces the vibrating 
type is discussed in some detail. Westinghouse Electric 
& Mfg. Co. 


MISCELLANEOUS 


2 Pipe Tools—This general catalog covers a complete 

line of portable pipe and bolt cutting and threading 
machines; portable pipe and bolt cutting and threading 
power drives and pipe tools from % to 12-in.; pipe reamers; 
vises; sawing vises; grooving and beveling tools and 
threading oil. Beaver Pipe Tools, Inc. 


Vacuum Cleaners—Industrial and commercial vacuum 

cleaners are described in a recently released 8-p. Form 
No. 108 with descriptive data on heavy duty cleaners for 
all around use, the quiet zone model where silence is essen- 
tial and the Hercules model which handles sludge and dirt 
in large quantities. Doyle Vacuum Cleaner Co. 
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SATS: 


PIPE VERE RCH. PETE 


THIS TRAP 


MAKES LIQUIDS 
RUN UPHILL! 





STEAM DISC 
HINGE 


BUCKET ROD 
UPPER HINGE 





BUCKET ROO -- 


BUCKET 
BRACKET 






BUCKET ROD _ fF 
LOWER HINGE [| 


BUCKET 
HINGE TUBE 


ABOVE: Strong Type 
M Trap removes liquids 
from a vacuum or low 
pressure and discharges 
to point higher than trap 
or against back pressure. 
Uses steam, air or gas 
only in equal volume to 
liquid removed. 


PLENTY OF SPECIAL FEATURES IN THESE 
POSITIVE-ACTING, TROUBLE-FREE TRAPS 


It’s no cinch to lick drainage problems like those you 
find in condensing engine exhaust lines, vacuum heaters, 
sump holes and the like. But STRONG has the right 
answer to all of ’°em in these two traps for vacuum, lifting 
and pumping service—and built to handle water, oil or 
gasoline. 

You'll find lots of smart engineering in ’em to help you 
do a better job and save the plant important money! 

For complete details on this equipment, plus tips on 
making vacuum or lifting systems work better, get Catalog 
64-PPE6 on STRONG Vacuum and Lifting Traps. No 
obligation, so drop a card now to... 


The Strong, Carlisle & Hammond Co. 
1392 West Third St., Cleveland, O. 


STRONG 


STEAM SPECIALTIES 
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25 Industrial Products—The new 52-p. 1942 edition of 
* + > a 4 i abtes, ogy. Gate _ the Johns-Manville Industrial Products Catalog con- 
: tains information and recommendations on high and low 

* * os ok temperature insulations for industrial needs from 400 deg. F. 
below zero to 2500 deg. F. above. Data are included on 

we refractory products, roofing and siding, friction materials, 


* x [ att electrical insulating materials, Transite Pipe packings, gas- 
e vita f kets and industrial flooring. Johns-Manville. | 
Pl a ing Ga 26 Conveyor—Recently released 16-p. Bulletin No. 410 
y | G : Py a a oa pictorial yy Ne 
the Rex Belt Conveyor, Apron Conveyors and Bucket Ele- 
RICA'S EXPANDIN vators. Chain Belt Co. ; . Bi 
IN A ME 27 Materials Handling—Engineering and Application Data 
is the title of recently released 12-p. bulletin dealing 
1) E » EN SE with overhead materials handling equipment. Included with 
NATIONAL illustrations are descriptions of cranes, transfer bridges, 
switches, hoists, carriers and various other equipment of 
the Cleveland Tramrail systems. The Cleveland Crane & 
Engineering Co. 
28 Shovel—The Link-Belt Speeder LS-60 heavy-duty %4 
yd. crawler shovel, dragline, crane is covered by a 
new 8-p. illustrated Book No. 1929. Simplicity, reserve 
power, easier handling, all welded construction, are fea- 
tured. Illustrations show the machine at work and its con- 
struction. Working ranges, lifting capacities, clearance di- 
mensions and other pertinent data are also included. Link- 
Belt Speeder Corp. 
u Laminated Shims—A new 8-p. booklet gives a history 
of the development of industrial and mechanical ap- 
plications of the laminated shim since the founding of the 
company. The book also describes the use of the shim for 
fitting of machine parts in original assembly, as well as for 
making service adjustments. Laminated Shim Co. 
30 aint—A new handy means of selecting the best paint 
without detailed technical study is provided in the 
Valdura Paint Selector by means of two charts listing all 
types of surfaces that might be encountered in industrial, 
commercial and residential painting. A second chart gives 
all properties of each paint to facilitate selection of the 
finish most suitable when a choice is offered by the first 
chart. American-Marietta Co. 
31 Tires—The Operator’s Handbook is a timely booklet 
on how to obtain maximum service life from truck 
tires. Included are charts and tables portraying the value of 
proper inflation and loads, and dangers in over- and under- 
inflation, mis-matching of dual tires, causes of uneven tread 
wear, and the effect of overloads and excessive speeds. 
B. F. Goodrich Co. 


EXPANSION J 0 | N T S 7 Use the Coupon to Get 
HELPFUL BULLETINS 

Bring your engineering equipment library up to 

date. Write in squares below with pencil the bul- 

nian letin or catalog numbers you desire. Then detach 

smpanen youn. and mail this coupon promptly. 

Naturally with that period of accumulated 

experience behind us, ADSCO is rightfully POWER PLANT ENGINEERING March, '42 

looked upon as the ranking authority through- 53 W. Jackson Blvd., Chicago 

out the land on expansion joints. Please have the manufacturers send me, without 

Logically, today ADSCO units are approved obligation, the bulletins indicated by numbers. 


and used by the United States Army and « x [] [ ] 


Navy and by national defense industries from 
coast to coast. [] [] [] [J 
If your requirements include expansion 
joints, you’ll find the breadth of our experi- 
ence and our line of invaluable aid to you. Title 


Write for Catalog No. 35E 





Over 60 years ago, ADSCO originated the 
idea of District Heating and built the first 





Name 








Company 





AMERICAN [DISTRICT STEAM COMPANY O8TH TONAWANDA Address 





Making "UP-TO-DATE" Steam Line Equipment for over 60 years Ct sage : annie te at in) 
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32 War Work—How Small Industries Can Go After War 

Work is the title of an illustrated booklet recently 
published to show small companies how to go after contracts 
or subcontracts through the Contract Distribution Branch, 
Production Division, War Production Board, Washington, 
D. C., or through its Regional Offices in many cities in each 
state. Copper & Brass Research Association. 


SPECIAL REQUEST BULLETINS 


Drills—A 32-p. booklet entitled Drill and Reamer 
Facts describes and illustrates the design and construction 
of twist drills, and suggestions in the proper use and care 
of drills and reamers. The booklet is distributed free to 
individuals when requested on company letterhead. Whit- 
man & Barnes, Div. of United Drill & Tool Corp. 


Piping—Bulletin No. 420A gives technical data and en- 
gineering information covering the design and construction 
of Unit Systems for underground steam piping. It is a 
reference manual designed to be of practical assistance to 
those concerned with the layout and purchase of under- 
ground and overhead steam line construction. It will 
be sent without charge to those persons connected in an 
engineering and planning capacity with military, naval, 
aeronautical and other war construction projects, or with 
industrial plants built for or converted to war facilities. 
The Ric-Wil Co. 


New Engineering 
Books 


Shipbuilding Terms. Compiled under the supervision of 
Fred C. Williamson. Published by the American Technical 
Society, Drexel Ave. at 58th St., Chicago, Ill. Size 5 by 7 
in., 64 pp., spiral paper binding. Price 50 ct. 

This book is intended to give the thousands of new 
employees in shipbuilding yards throughout the country a 
clear and easy-to-understand definition or explanation of 
each of the many ship terms, and to acquaint them with 
ship locations and abbreviations of ship terms. These defini- 
tions, locations and abbreviations apply to tankers, cargo 
vessels, destroyers and mine sweepers. 

It is arranged for use by individuals for self-study and 
contains several assignment sheets which will prove very 
useful for both self-study and class work. There are 3 pp. 
of true-false test questions so the reader and student can 
check himself to see how thoroughly he has mastered the 
definitions. In addition there is a completion or final test. 

It was prepared under the supervision of Fred C. Wil- 
liamson, Assistant State Supervisor, Trade and Industrial 
Education, Alabama State Department of Education, by the 
Field Service, Department of T. and I. Education, Univer- 
sity of Alabama, in cooperation with the Mobile Public 
Schools, the Alabama Drydock & Shipbuilding Co. and the 
Federal Security Agency. 


Standards on Copper and Brass Alloys. Published by 
the American Society for Testing Materials, 260 So. Broad 
St., Philadelphia, Pa. Size 6 by 9 in., paper bound, 344 pp. 
Price $2.00 

This new publication provides in convenient form for 
ready reference the various specifications and tests issued 
by the Society covering copper and copper base products, 
cast and wrought products and copper and copper alloy 
wires for electrical conductors. There are some 73 standards 
covering a wide range of very important products, many 
of which are essential in the present National emergency 
program. 

Twelve of the 73 specifications cover various types of 
wire and cable for electrical conductors; sixteen cover va- 
rious types of plate, sheet, and strip, including cartridge 
brass, gilding metal, gilding metal bullet jacket cups, bridge 
bearing and expansion plates, phosphor bronze, beryllium- 
copper materials, and Muntz metal; and mine various types 
of copper and brass boiler tubes, standard pipe, copper 
seamless tubes and water tubes. Among the standard tests 
are: the new expansion (pin test) test for tubing; the mer- 
curous nitrate test for copper alloys; standard tension and 
hardness tests; the extensive methods of preparing micro- 
graphs of metals and alloys, with the insert plate showing 
grain size standards. 
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Why SMOOTH-ON 


is a war-time necessity 
in every plant 
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Uninterrupted production is essential today. 
You can’t afford to permit leaks and breaks 
in plant equipment or pipe lines to hold 
up plant operation a moment longer than 
absolutely necessary. 


With SMOOTH-ON No. 1 at hand, you will 
be prepared to make many kinds of repairs 
that would otherwise require dismantling 
of apparatus, lengthy delays, and even 
replacements of parts that are now hard 
to get. 


Cracked casings of pumps, heaters, valves, 
process equipment, etc., leaky seams, joints, 
connections, etc., loose machine parts, fix- 
tures, brackets, etc. ... these are some of 
the many operating troubles that you can 
repair speedily and economically with 
SMOOTH-ON, the iron repair cement of a 
thousand uses. 


That is why SMOOTH-ON is a necessity in 
every plant... in war times particularly. 


FRE 40-PAGE HANDBOOK 
EXPLAINS HOW 
SMOOTH-ON | 





This useful manual, illustrated with 170 diagrams, 
gives concise, simple suggestions that will save 
you time, labor and expense on repair and 
maintenance jobs all around the plant. A real 
necessity for every engineer, and will be sent 
you FREE if you fill in and return the coupon. 


SMOOTH-ON MFG. CO., Dept. 31 
570 Communipaw Ave., Jersey City, N. J. 
Please send SMOOTH-ON HANDBOOK. 




















FORGET ABOUT 
BUY ON ¥ 


This is no 
tings. Now is 


ow—if never before and 


W-S High-Pressure 1; never again — by 
Or your uses, All facto re imberature F ittings 


it now. Then consult you 


tor. Look for The Double-Diamond T 


THE WATSON-STILLmA 


Engineers a a —— 
: Gcturers ef For ed 
ydraulic Machinery and Equipment—Hydresie 


ittings and Valves, 
Presses, Pumps end Jacks 


Pressure 
/ 


6 





Handbook of Chemistry and Physics. Editor in Chief, 
Charles D. Hodgman. Published by the Chemical Rubber 
Publishing Co., 1900 West 112th St., Cleveland O. Copy- 
right 1942, 25th edition, 2521 pp., size 5 by 7 in., semi- 
flexible Fabrikoid binding. Price $3.50 in U. S., $4.00 in 
foreign countries. 


The Handbook of Chemistry and Physics is revised 
annually to keep pace with research work and extensive 
changes have been made in recent years. Starting with 
the 1939 edition and including the current issue, more than 
half the pages in the book have been added or completely 
revised and reset. 


In many ways it is a most amazing book. Probably no 
book published gives so much for so little. Its 2500 pp. 
are crammed with the concentrated knowledge accumulated 
through countless years of effort by thousands of scientific 
workers. Nearly all of this knowledge is presented in the 
form of tables, most of which have been compiled espe- 
cially for the handbook. The book includes material on all 
branches of chemistry and physics and the closely allied 
sciences. 


Many mathematical tables are included and in this new 
edition additional conversion tables are given. The material 
on vitamins has been revised to harmonize with recent 
changes in this field and the table of isotopes has been 
reset to conform with latest research developments. The 
table of photographic plate and film speeds, which is one 
of the most complete to be found anywhere, has been 
revised, 

It is impossible in a short review to give anyone who has 
never seen this book an adequate conception of its vast scope 
but it is a book that belongs in the reference library of 
every engineer and scientist. 


Training Oxy-Acetylene Welding and Cutting Opera- 
tors—Instructors Outlines. Published by the International 
Acetylene Assn., 30 East 42nd St., New York, N. Y. Price: 
paper bound 25 ct.; de luxe edition, cloth bound, 75 ct. 

The book was prepared primarily to assist instructors 
in planning courses for the training of oxy-acetylene welding 
and cutting operators. Divided into three chapters, the 
first outlines the essential information that should be pre- 
sented in a course for the training of specific welding jobs; 
the second is an outline form of material essential to the 
training of various types of cutting operators, and the third 
outlines the essential information that should be given in 
a course for inspectors. 

The material presented has been divided into self-con- 
tained units, each of which includes the four essential parts 
of any particular lesson, namely, an outline for a classroom 
lecture, suggestions for study assignments, recommenda- 
tions for the material that should be demonstrated and dis- 
cussed, and a description of the practice exercises the stu- 
dent should do in the shop. 


How Inventors Can Aid National Defense. Prepared as 
Information Bulletin No. 2 for the National Inventors 
Council, U. S. Dept. of Agriculture and for sale by the 
Superintendent of Documents, Government Printing Office, 
Washington, D. C. This 22 p. booklet outlines the purpose 
of the Council, the character of inventions needed, suggested 
procedure for submitting inventions and suggested litera- 
ture for those not familiar with military requirements and 
present developments in the field. 


Practical Arc Welding. By W. J. Chaffee. Published by 
Hobert Trade School, Inc., Troy, O. First edition, copy- 
right 1942, with 516 pp. and 512 illustrations, size 534 by 
8% in., flexible red Fabrikoid binding. Price $2.00. 

This book was prepared to assist in the development 
of welders to fill the unprecedented demand for such work- 
ers today. Part 1 is devoted to general welding information. 
The material includes the growth of arc welding; where 
welding is used; manufacturing applications; available 
metals and alloys; discussion of joints and welds; electrodes 
and filler rods; strength of the arc welded joint; cost of 
arc welding; welding symbols-and their use; equipment for 
arc welding, and the development of welding personnel. 

Parts 2 and 3 are devoted to the complete series of 
arc welding lessons exactly as they are offered in the Hobart 
Trade School. Parts 4 and 5 contain a complete dictionary 
of welding terms and 20 pp. of helpful tabular data for 
operators and designers. While easily comprehensible to 
beginners, the book contains a wealth of practical arc weld- 
ing information for the technical man. 
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Science, plus the most modern preparation equipment 
in the world, and accurate laboratory control assures 
the consistent steam producing qualities of this finer fuel. 
We will be glad fo serve you. 


PITTSBURGH COAL COMPANY 
GENERAL OFFICES: OLIVER BUILDING - PITTSBURGH, PA. 
Cleveland, 0.; Sault Ste. Marie, Mich.; Buffalo, N. Y.; Utica, N. Y.; New York City; Philadelphia, Pa.; Youngstown, 0 
PITTSBURGH COAL CO., LTD., London, Ont., Hamilton, Ont., Toronto, Ont., Windsor, Ont 
PITTSBURGH COAL CO. of Wisconsin, Duluth, Superior, Minneapolis, St. Paul - MILWAUKEE- WESTERN FUEL COMPANY, Milwaukee, Wisconsin 








LARGE TURBINE PERFORMANCE 
THE Small PLANT... 





An outstanding advantage of Murray Turbines 
is that they give the small plant many of the 
desirable operating economies enjoyed by 
larger plants. 


The illustration above shows a typical job of 
this kind—a 175 KW Murray Extraction 
Turbine installed in a midwestern packing 
plant. 


This modern unit operates with steam at 235 
Ib. pressure—500 deg. F. total temperature, 
and exhausts at 27 in. vacuum. Steam is 
extracted automatically at 60 Ib. pressure. 


Let our engineers cooperate in smoothing out 


Steam Specialists your power problems. 
Since 1870 


MURRAY IRON WORKS COMPANY 
BURLINGTON, IOWA 
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Are You Equipped to Hold 
Your Job?—to Get a New One? 


The men who are keeping their jobs today—who are not feeling the 
whip of competition—are those who have kept one. jump ahead of 
their jobs. They are the men who are.equipped with a thorough- 
going and growing knowledge of the’ business they are in. 


It works in the power plant field as well as in any other..Some men fit 
themselves to do a little more than their job calls for. They fit them- 
selves to do a little more than the other fellow. They make a steady 
effort to equip themselves with the best kind of job insurance there 
is—KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile up— 
how quickly you will become more valuable—if you spend a few 
minutes a day, regularly, studying sound books like the McGraw-Hill 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
—— Examination Offer. Then send the attached coupon to us 
today. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 sheen ai 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
—it is thorough—it is com- 
plete. It is the result of 
years of experience with 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field—nothing 
is omitted. The solution 
of every problem is plainly 
worded or explained with 
a clear illustration. The 
little stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 


No books dealing with the 
work of the power plant 
man were ever 80 com- 
plete — so authoritative— 
so practical in text and 





illustrations as these. rae 
man who = juts this set of 

books into his library © os do so knowing that he has the utmost in power 
plant books—a set that will give him, in language he can understand, 
all the information he needs in order to get ahead in his work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge, man to man. There’s no bunkum in this Library, nor is it 
cluttered up with — theories. It is a Power Plant Library FOR 
POWER PLANT M 


Glance at the titles of the books in the photograph. They will give you 
an idea of how completely this Library covers Power Plant 

mgt > ae all the information necessary to make you indispensable 
on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. If you de- 
cide to keep the books after examining them, just send $2.00 and then 
$2.00 a month until the total low price of $16.00 has been paid. See the 
coupon below for details. Send it Now and HOLD THAT JOB. 


McGRAW- HILL 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO.,INC.,330 West 42nd Street, New York 


Ship to me, charges peoneté, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. 
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Experimental Physics. By D. H. Bellamy. Published by 
Chemical Publishing Co., 234 King St., Lae go 1: ie fe 
Copyright 1941, First: edition, 256 pp., size 5 by 7% in, 
-~, Price $3.75: 

his book is intended to serve as a guide ‘for studetits in 
ae actual physical experiments. Through the com- 
prehensive set of experiments outlined the student should 
be able to’ gain a practical as well as theoretical knowledge 
of the fundamentals of physics, In all 200 different experi- 
ments are described with detailed instructions for their 
operations. After a short introduction the volume is divided 
into six major parts, listed as follows: 1, Heat. 2, Light. 
3, Sound. 4, Magnetism. 5, Electricity. 6, Properties of 
Matter. The author is Senior Physics Master at the Nor- - 
manton Grammar School and Lecturer in Physics and Engi- ° 
neering Mathematics at the Whitwood Mining and Tech- 
nical Institute both in England. 


Modern Sanitary Engineering. Published by Chemical 
Publishing Co., 234 King St. Brooklyn, N. Y. Copyright 
1942 with 169 pp., and 96 illustrations, size 5% by 8% in., 
cloth bound. Price $5.00. 

This book, according to the author’s preface, is intended 
to show how the latest developments of sanitary science 
are applied in the field of Sanitary Engineering. Much of 
the information is the result of considerable practical expe- 
rience in designing and erecting buildings of a varied na- 
ture and the examination of unsanitary buildings. The sub- 
ject is treated from foundations to the completion of a 
building with special reference to the drainage and water 
supply. Wherever practicable illustrations have been used 
to convey as much information as possible so as to reduce 
the amount of printed matter and to avoid the tedious labor 
of continually referring to the text. 

The book should prove useful both to the experienced 
engineer and to those who approach the subject for the 
first time. Certain information has been included, not only 
because it is likely to be of interest to the general reader, 
but also because a knowledge of sanitary science is fre- 
quently required by candidates preparing for the examina- 
tions of recognized technical institutions. The author is 
English and the book of course reflects the English point 
of view but the book should be of considerable interest to 
those interested in the subject in this country. 


Wartime Building Construction. Published B) Chemical 
Publishing Co., 234 King St., Brooklyn, N. Y. First Ameri- 
can Edition, 1942, 148 pp., size 5%4 by 8% in., cloth bound. 
Price $4.00. 

This book reprinted in this country by special permission 
of the controller of His Brittanic Majesty’s Stationery 
Office, reviews the general principles of wartime building 
as conducted in England. It is an interesting little book 
and it should be of considerable value in this country now 
engaged in wartime expansion work. As might be expected, 
it stresses the degree of fire protection required and the 
best means for carrying out the work. There is a special 
section devoted to the construction of single story buildings 
to provide living quarters for armed forces, also for tem- 
porary office accommodations and hospitals. 

A planned economy in the use of building materials is 
necessary in wartimes to conserve steel. Therefore in the 
sections of this book devoted to the methods used for the 
application of reinforced concrete construction and also the 
means of constructing arches without the use of centering, 
are especially significant. Because it is up to date in the 
light of present day British experiences, the book has 
special value in this country at the present time. 


Electric Relays. By J. Rosslyn. Published by Chemical 
Publishing Co., 234 King St. Brooklyn, N. Y. Copyright 
1941, ry edition, 184 pp., size 534 by 8% in. cloth. Price $2.50. 
Price $2.50 

This book brings together technical knowledge on the 
widely varying types of electric relays ranging from the 
simplest magnetic relay to the most complex types of gas- 
filled and photoelectric relays. Although the book is written 
from the English point of view, the principles discussed ap- 
ply equally well to equipment of all makes and the book 
should prove as valuable in this country as it is in England. 
Constructional details and notes are given on the use of 
magnetic relays used for the control of bells and signalling 
systems, emergency lighting, pump and fan control while 
the subject of photoelectric relays has received especial 
attention. A special chapter has been devoted to the ther- 
mionic, or gas-filled relays which are used in the control 
of modern welding equipment. Many circuit diagrams are 
included. It is a good book for the beginner. 
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PREPARE YOUR COAL 


FOR (Setter COMBUSTION 
WITH 


AMERICAN 
RING CRUSHERS 








One of the surest ways to bring lower plant operating costs 
is to prepare coal for better sizing and take full advantage of 
improved combustion efficiencies. 


AMERICAN Ring Crushers can help do this. They reduce in 

one operation run-of-mine or lump coal to the proper sizes 

required for unit pulverizers and automatic stokers. Scores of 
AMERICAN users report savings in total fuel costs from 
2% to 8%. 


Plan now to take advantage of these important boiler 

room economies. Our engineers will gladly place you 

in touch with “AMERICAN” equipped plants where you 
will be given every opportunity to check the actual savings 
being effected. 


1429 Macklind Avenue 


AMERICAN PULVERIZER COMPANY Set uls, Meunen! 


ORIGINATORS AND MANUFACTURERS OF RING CRUSHERS AND PULVERIZERS 





FOR BRUTE 
STRENGTH 


RIC-WIL 
CONDUIT 


For Underground Steam 


Ric-wiL Insulated Pipe Units derive their basic strength from heavy gauge 
Armco Pure Ingot Iron, helically corrugated and formed into a cylinder. 
The lock-seam, parallel with corrugations, is formed by folding over the 
adjacent edges of the metal—which is in itself a strong reinforcement. 
These units have inherent strength far above average installation require- 
ments, even in fairly shallow trenches, and under railroad tracks. Heavy 
surface traffic, such as bombers, trucks, and motorized equipment will not 
damage properly installed Ric-wiL Units. Engineering details on request. Engineering tests prove that, under railroad traffic, Armco 
This long-lived conduit has the further tough protection of heavy asphalt. Hel-Cor Conduit of 16 gauge, in the 15" diameter size, with 
Factory pre-fabricated by skilled labor, correctly designed, Ric-wiL Units 30’ of earth fill above top of conduit, will easily support a 
are complete and ready to install for defense projects. No delays! No “Cooper’s Loading” of E-90—which equals a uniformly dis- 
turmoil! No headaches! Size of units and type of insulation subject to tributed surface load of 3600 Ibs. per sq. ft., plus 50% impact. 
specifications. Wire for name of nearest Ric-wiL representative—he is 
on the alert to give you ACTION! “Keech ‘Em Hying! af 


INSULATED PIPE UNITS 
THE RIC-WIL Co. AGENTS IN PRINCIPAL CITIES 
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Power Plant 
Construction News 


Conn., Bristol—Board of Directors, 
Bristol General Hospital, plans expan- 
sion in boiler plant for central-heating 
service in connection with a new multi- 
story hospital addition. The entire 
project will cost close to $560,000. Bids 
are scheduled to be asked soon on erec- 
tion contract. Charles S. Palmer, 75 
Whitney Avenue, New Haven, Conn., 
is architect. 


Ill., Decatur — Illinois-lowa Power 
Co., Monticello, Ill., is considering a 
new steam-electric generating station 
on Illinois River, near Decatur. Details 
of equipment installation are being ar- 
ranged. No estimate of cost announced. 


Ill., North Chicago—Fansteel Metal- 
lurgical Corp., North Chicago, manu- 
facturer of metal alloys, chemical 
products, etc., plans installation of elec- 
tric power equipment in new 2-story 
addition, for production of equipment 
for the Government. Work will be 
placed under way soon. Cost reported 
about $5,000,000, with financing in that 
amount to be provided by Defense 
Plant Corp., Washington, D. C. 


Ind., Decatur — Light and Power 
Department, City Hall, plans altera- 


tions and improvements in municipal 
power plant, including modernization 
of boilers, stokers, etc. Cost to be about 
$65,000. Proposed to ask bids soon. 
Froehlick & Emery Engineering Co., 
Second National Bank Building, To- 
ledo, Ohio, is consulting engineer, 


Ind., Fort Wayne— Light and 
Power Department, 308 East Berry 
Street, plans expansion and improve- 
ments in municipal power plant on 
North Clinton St., including installation 
of new boiler unit and other equipment. 
Cost is reported to be about $200,000. 


Iowa, Des Moines—Iowa Packing 
Co., a subsidiary of Swift & Co., Union 
Stock Yards, Chicago, IIL, has ap- 
proved plans for new 6- -story addition, 
about 80 by 125 ft., to be equipped 
primarily as a cold storage and re- 
frigerating plant. Cost is to be about 
$185,000, with equipment. Work will 
begin at early date. 


Md., Fort Howard — Construction 
Service, Veterans’ Administration, 
Washington, D. C., will receive bids 
until March 17 for a new boiler house 
at the institution at Fort Howard, in- 


cluding 150-ft. radial brick stack, boilers 
and complete auxiliary equipment, as 
per plans and specifications on file at 
office noted. 


Mich., Dearborn—Ford Motor Co., 
Dearborn, plans installation of electric 
power equipment in two new additions 
at River Rouge plant, each one-story, 
about 230 by 1100 ft., and 100 by 440 
ft., respectively, to be used for armor 
plate production and for expansion in 
steel mill, in order noted. The entire 
project is reported to cost over $5,000- 
000. Work will begin at once. Shreve, 
Anderson & Walker are architects for 
first mentioned structure, and Giffels & 
Vallet, architects and engineers for last 
noted, both Marquette Building, De- 
troit, Mich. 


Mich., Hillsdale—Board of Public 
Works, Hillsdale, is considering ex- 
tensions in municipal power plant, with 
installation of a new turbine-generator 
and accessory equipment. Cost is re- 
ported to be over $75,000. Details will 
be arranged at an early date. , 


Minn., Milaca—Land o’ Lakes 
Dairy Co., a subsidiary of Land o’ 
Lakes Creamery, Inc., Minneapolis, 
Minn., plans a power house at the new 
milk dehydration plant at Milaca, with 
installation of generator unit, boiler 
and auxiliary equipment. Also will in- 
stall electric power equipment in main 
one and 3-story plant, about 65 by 128 
ft. The entire project will cost about 
$150,000. Work will begin soon. Max 
O. Buetow, 1931 University Avenue, 
St. Paul, Minn., is architect. 








Wirn PRESENT INCREASED PRODUCTION WE Ga 


HAZARD RUNNI 
mare WHY WE CHECK WITH 


LIQUIDOMETER TANK GAUG 
@ Dependable” es 


7 Theyre Nlways Mway4 


Today production 
must goon! Valu- 
able liquid short- 
ages due to over- 
sight are inexcus- 
able! 

LIQUIDOMETER Tank 
Gauges assure ac- 
curate, trouble- 
free readings or 
recordings at all 
times! 

100% automatic—these gauges insure 
accurate readings at all times. No pumps, 
valves, or auxiliary units required to read 
them. Models available so that readings 
can be taken remotely from or directly 
at the tank. Remote reading types utilize 
balanced hydraulic transmission system 
which completely compensates for tem- 
perature variations on communicating 
tubing. Accuracy unaffected by specific 
gravity of tank liquid. 

Approved for gauging hazardousliquids 
by Underwriters’ Laboratories and other 
similar groups. 


Write for complete details 


rue LIQUIDOMETER cozs 


LONG ISLAND CITY, N.Y. 


36-31 SKILLMAN AVE., 


NG SHORT OF VALUABLE Lien. 





Models available to 
automatically con- 
trol pumps, motors, 
signals or other de- 
vices for maintaining 
minimum or maxi- 
mum liquid levels. 





“PENNSYLVANIA” 


CRUSHERS 


BRADFORD BREAKERS 
Reduce R.O.M. for Stoker or Pulver- 
tzer feed with pee no aeereiee and 
low “‘over-grindin; rush by gravity- 
impact. Automatically eject, without 
damage, tramp iron, mine debris and 
bare rock. Low H. er sage —_— 
- long life. Low upkeep . usged 
. thoroughly dependable. 25 to 00 
T.P.H. Steelbuilt. Patented. 
Bulletins No. 3005 and No. 3004. 


The Central Feed REVERSIBLE is the 
most outstanding advance in Hammer- 
mill design in 20 years... REVERSI- 
BILITY is an exclusive “Pennsylvania” 
feature. Automatic hammer turning. 
“Adjustable 
Pee on. 


Feed R.O.M. or nang 

Cage... Tre Iron 
Rugged... depe aaable, 25 to 500 T.P.H. 
Steelbuilt. Patented. Hulletin No. 73530. 


“BRADFORD-HAMMEBMILLS” 


Combine good features of ‘‘Pennsyl- 
vania” Bradford Breaker and Hammer- 
mill. Take R.O.M. or smaller. Crush 
finer than Bradford, but less than Ham- 


mermill. 25 to 500 T.P.H. Rug: aay 
Steelbuilt. Patented. Bulletin No 700 f 
SINGLE ROLLS 

Take R.O.M. and down feed. a 
adjustability from %” to 8” 
a fron relief . slow pn oo 


est H.P. Crush Ash Clinker, Steel- 
bute Patented. Builetin No. 2006. 


Li] ae 

GRANULATORS 

Granulate materials of medium hard- 
ness ... Bituminous coal... ae 
Rock, etc., to product sizes %” to 2”, 
with minimum fines and oversize. Rae 
ation practically dustless. Bulletin 
No. 9000. 


PENNSYLVANIA GRUSHER CO. 
LIBERTY TRUST BLDG. 
Philadelphia, Pa. 
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N. Y., Corona—Board of Education, 
City of New York, 49 Flatbush Ave. 
Extension, Brooklyn, plans a boiler 
plant for central-heating service in the 
new vocational high school at Corona. 
Cost is estimated to be over $2,500,000, 
with equipment. Work is scheduled to 
begin soon. Architectural Department 
of Board, address noted, is in charge. 


N. D., Harvey—Otter Tail Power 
Co., Fergus Falls, Minn., plans expan- 
sion and improvements in steam-elec- 
tric power plant in the vicinity of Har- 
vey, with the installation of a new 
5000-kw. turbine-generator and auxil- 
iary equipment. Work to have unit 
ready for service before the close of 
this year has been proposed. No esti- 
mate of cost has been announced. 


Ohio, Bellaire—Ohio Public Serv- 
ice Co., Hanna Bldg., Cleveland, Ohio, 
is considering plans for a new steam- 
electric generating station on Ohio 
River at Dilles Bottom,. vicinity of 
Bellaire. Cost is reported to be over 
$6,500,000, including transmission lines, 
switching station and other facilities. 
Application for permission has been 
made. 


Ohio, Cleveland—Cleveland Electric 
Illuminating Co., has arranged a fund 
of about $16,278,000 for expansion and 
improvements in plants and system 
during 1942, including generating sta- 
tions, power substations, transmission 
and distributing lines. Work will in- 
clude installation of new 72,000-kw. 
turbine-generating unit and auxiliary 
equipment at the local Lake Shore gen- 
‘erating plant, as well as expansion at 
the Avon Lake power station, pre- 


viously noted in these columns, where 
a 100,000-kw. generating unit with ac- 
cessories, will be installed. 


Ohio, Youngstown — Republic Steel 
Corporation, Republic Building, Cleve- 
land, Ohio, plans power plant at mill 
at Youngstown, where works are being 
expanded for production for Govern- 
ment. New station is reported to cost 
over $2,000,000 with turbine generators, 
boilers and auxiliaries. United Engi- 
neers & Constructors, Inc., 1401 Arch 
Street, Philadelphia, is engineer. 


Pa., Pittsburgh—Dravo Corp., Nev- 
ille, Island, manufacturer of heavy ma- 
chinery and parts, plans installation of 
electric power equipment in connection 
with expansion in its plant, comprising 
about 15 new one-story shops and other 
structures. Entire project is reported 
to cost close to $5,000,000. 


Texas, Texas City—Southport Petro- 
leum Co., Inc., Houston, plans a boiler 
house and pumping station at the new 
refining plant in the vicinity of Texas 
City, for production of high-octane 
gasoline for aircraft service. The en- 
tire project is reported to cost over 

3,500,000. Output will be used by the 

overnment, with financing to be pro- 
vided by Defense Plant Corp., Wash- 
ington, D. C 


Utah, Salt Lake City — Kalunite, 
Inc., a subsidiary of F. W. Olin Corp., 
East Alton, IIl., plans installation of 
electric power equipment in the new 
plant in vicinity of Salt Lake City, for 
production of alumina for the Govern- 
ment. It will comprise several large 
one and multi-story buildings, equipped 
for processing and general production. 


A power substation will be built, as 
well as a boiler house for mill service. 
Entire project will cost close to $3,000,- 
000, with financing to be provided by 
ne Plant Corp., Washington, 


W. Va., Parkersburg — Corning 
Glass Works, Inc., Corning, N. Y., 
manufacturer of technical and industrial 
glass products, plans installation of 
power equipment in a new branch plant 
in the vicinity of Parkersburg. It will 
consist of several one and multi-story 
units, with machine shop, boiler house 
and auxiliary structures. The entire 
project will cost close to $3,000,000. 
Output will be for the Government, 
with financing to be provided by De- 
fense Plant Corp., Washington, D. C. 


Wis., Green Bay—Hurkman’s Meat 
Market has approved plans for a new 
one-story and basement cold storage 
plant on adjoining site, about 40 by 60 
ft. Work 1s scheduled to begin at once. 
Robert Surplice, City Center Building, 
is architect. 

Wis., Green Bay—Wisconsin Pub- 
lic Service Corp., Milwaukee, plans 
further expansion in Bayside steam- 
electric generating station at Green 
Bay, with work to begin closely follow- 
ing present extensions, now in progress, 
previously referred to in these columns. 
The new program will include installa- 
tion of a 30,000-kw. turbine-generator 
and auxiliary equipment, boiler unit, 
etc., with cost reported close to $2,750,- 
000. Application has been made for 
permission. Public Utility Engineer- 
ing & Service Corp., 231 South LaSalle 
Street, Chicago, IIl., is consulting en- 
gineer. 











128 cuts and 128 line welds. 





REMPE 


342 No. Sacramento Bivd., Chicago 


CHICAGO, MARCH, 1942 


Special Welded Assembly 


@ Above illustration shows special welded 
assembly and supply-header by Rempe. 


All corner bends are formed on precision 
bending dies, thus saving 64 welding ells, 


For coils, bends and welded assemblies write— 


CONSTANT 


DEAD END 





CO. 





INTERMITTENT 


and for 
SATURATED STEAM 
SUPERHEATED STEAM 
COMPRESSED AIR 


ETC.—at any industrial pressure, 
to any reduction. 


ATLAS has been making regu- 
lating valves for every service for 
nearly a half century. No stone 
has ever been left unturned in our 
everlasting search for opportuni- 
ties to improve all ATLAS prod- 
ucts wherever 
keeping them in front in every 
respect. 

For example, the Type “A”, 
Reducing Valve shown here, of- 
fers five important advantages: 

1—Avuxiliary Operation; 4—Easily Repaired; 
2—Easy inspection; 
3—Quick Adjustment; 

Sizes % in. to 10 inches. See the partial 
list of ATLAS Regulating Devices in the 
coupon at the right. Form the good habit 
of always placing all regulating problems in 
the hands of Atlas Engineers. 

The coupon will make it easy for you.to 
obtain our Data and Price Book, or infor- 
mation on any other Atlas product. 


291 South St., Newark, N. J. 
Representatives in Principal Cities 


ATLAS Reducing Valves 
TYPE “A” oa- 


are dependable for an exceptionally 
wide variety of services:— 


Valve 
eas oe 


possible, thus 


5—Guaranteed. 


7 Dam 
m on 


(C0 Thermestats 

M Balanced Vaives 

™ Control Valves 
Regulators 

(1 Humidity Controters 


H Boller Feed Water 


ATLAS VALVE CO., 291 Seuth St., Newark, N. J. 











on COMPRESSORS 
e Laval Steam Turbine Co. 
Pen Company 
— Pump & Machy. 


Cor, 
AIR PREHEATERS 
Air Preheater Corp. 
Babcock & Wilcox yg 4 The 
reg . oe. Ss qe NS 
Foster Wheeler Corporation 
Green Fuel Economizer Co. 
AIR WASHE ww 


Ame lower Corp. 
ANTE CORROSIVE COATINGS 
—_ yl om of — 
g & Co., Inc., 
ANTES FRICTION METAL 


1 Co. 
a * BOILER & COMBUS.- 


Car’ m Co., The 
BAFFLES. BOILER 


Engineer Co. 
—o METAL 


1 Co. 
BELTING. SILENT CHAIN 
Morse Chain Co. 
BLOWERS, FAN AND 
FURNACE 
American Coal Burner Co. 
De Laval Steam Turbine Co. 
=, -¥ Fuel Sosnemmest Co. 
LOWERS, RCED DRAFT, 
PORTABLE, PRESSURE & 
COAL 
Ideal Commutator Dresser Co. 
BLOWERS, TURBINE 
Elliott Company 
Terry Steam Turbine Co., The 
BOILER BLOW-DOWN 
SYSTEMS 
Cochrane Corporation 
Elgin Softener Corp. 
ne Company 
National Aluminate I 
BOILER a. 
Buromin Co., 
et a Chemical Company 
Resting & Co. bs Inc., 
BOILER FEED WATER 
PURIFYING APPARATUS 
Cochrane Corp. 
Elgin Softener Corp. 
Graver Tank & Mfg. Co., Inc. 
Permutit Co., The 
BOILER ‘SETTINGS 
Carborundum Co., The 
Engineer Co., The 





BOILER & TURBINE 
COATINGS 

Dampney Co. of Amer. 
BOILER TUBES 

Babcock & Wilcox Tube Co. 

teel & Tubes Division 

BOILER WATER TREAT- 
MENT 


Buromin Company, The 
Cochrane Corp. 


ee” 
oftener orp. 

Graver T & Mi a Inc. 
Hall Lal 


Haering & Inc., nD. =. 

National Saehaoe Bor 

Permutit Co., The 

% ioneers %, Inc. 
BOILERS, POWER AND 
HEATING 

Babcock & Wilcox Company, The 

Combustion Engrg. Co., Inc. 

Foster Wheeler ‘orporation 

Murray Iron Works Co. 

Springfield Boiler Company 

Vogt Machine Co., Inc., Henry 

Wickes “Boiler = The 
BREAKERS CO. 

American cone Co. 

Pennsylvania Crusher Co. 
BRONZE BAR METAL 

Magnolia Metal Co. 
BURNERS, GAS 

= ineer Co., The 

Products Corp. 

BURNERS. OIL 

Engin 


CABLEWAYS 
Sauerman Bros., Inc. 
CEMENT, IRON 
Smooth-On Mfg. Company 


py tt REFRACTORY, 
ACID PROOF, FURNA CE 
AND HIGH TEMPERATURE 
abcock & Wilcox Company, The 
‘borundum Co., Inc. 
Ehret Magnesia Mfg. Co. 
CHAINS, DRIVE 
Morse Chain Co. 
CHAIN WHEELS 
Babbitt Steam Specialty Co. 
CHEMICALS, WATER 
TREAT a 


Betz, W. H. & L. D 

Buromin Company, The 

ached) cn Gorn 
tener 

Haering & Co., Inc., D. W. 

Nation: ema Corp. 

Permutit Co., T’ 

% ae %, Inc. 
CHIMNEYS 

American Chimney Corp. 
CINDER TRAPS |. 

Green Fuel Economizer Co. 
CLEANERS, INDUSTRIAL 
AND VACUUM 

Breuer Elec. Mfg. Co. 
i COMPOUNDS 


I 
eed Chemical Company 
COAL, ASH ett Sh AND 





STORAGE EQU 
— aaa 
Bros., Inc 


sy) 
SCREEN STOKER, GAS 


eral Coal Company 
Paubech Coal Co. 


COAL weeae & MEASUR. 
ING fg ek 


S: 
COCKS, AIR Compan "4 STEAM 
Crane 
Dart Mfg. Com , E. M. 
Dart Mig pe ay The 
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. Hi 
Williams ve Co., ‘The D. T. 
COMBUSTION CONTROL 


gineer 
poses Corporation 


Raviptic Pisa ute Me 


ters i 
COMBUSTION RECORDERS 
Hays Corporation, The 
Permutit Co., The 
COMMUTATOR RESURFAC- 
ERS, GRINDERS, DRESSERS, 
SLOTTERS, UNDERCUTTERS 
Ideal Commutator Dresser Co. 
ag atte ng fy Bo JOINT 


i 
COMPRESSORS, GA GA ss 
Fuller 
COMPRESSORS, ROTARY 





Fuller Company 
CONDENSERS 
Allis-Chalmers Mfg. Co. 
ior Company 
Foster Wheeler Jer’ Corporation 
Weare. Pump & “Machy. 
eT jouse Elec. & Mfg. Co. 
conputr BENDING 
MACH ~, 
ding Mach. Co. 


American Pi 
HEATING "| PENSULATING 


Ric-Wil The 
CONTROL p HOUIPMENT, 
ELECTRICA 

Codcntncoenee, Inc. 

General Electric KT yA 
CONTROLLERS, LIQUI 
LEVEL 

Cash yo A. W. 

sents Sar. Cor; 


Heres Engre, Co,” Co. 
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US 
BLOWDOWN 


SYSTEM 





E-X-P-A-N-D BOILER enpacer with 
HENSZEY continuous BLowpowN 


How to get more power from existing equipment is a big an Fm ly today! Solve 
that problem in your plant by installing Henszey Cont: 
¢ Henszey system increases boiler efficiency by ener on iming, 
and, with simple chemical treatment, scale. Yes, eliminates them hy clluntating bi high 


boiler water concen trations—the most frequent cause of 


boiler troubles. 


common 
y system continuously and automatically removes trouble-making impuri- 


Hensze; 
ties without the heat loss of ordinary intermittent blewdews 
The advantages of Henszey Continuous Blowdown ext 


nd beyond the boiler itself. 


4 clean boiler with clean water produces clean steam —free from the corrosive particles 


carryover. Equipment all along the line will work more 
periods of time with a minimum of shutdown for repairs or replacement’ 


efficiently for. longer 
ts. 


will Low make an analysis of the boiler water problems of your plant to 
om: oH bar proper control of boiler water concentration can increase all-over or gad 
ad . Remember, Henszey can furnish you with any type of system—tailored to 


Write us today 


your particular problem. 


HENSZEY COMPANY 


Dept. C3 Watertown, Wis. 


HENSZEY 
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mica, 
conditio: 





Padi EA dismantling. 
out-of-round. 


anor 





KEEP MOTORS AND GENERATORS 
OPERATING AT PEAK EFFICIENCY 


Quiet removes the excess film and deposits of brush 
caused 4 heavy power loads. Greatly in- 
Same lif 
use; merely hold against commutator—does net = 
commutator ; helps to seat brushes as it cleans. 5 si: 


[AAG commutator RESURFACERS 
For periodic use! Remove ridges, grooves, high 
Toughness. 


etc. Stop sparking due to No dis- 
mantling necessary. Grades, sizes, types, for all 
ns, 


e up commu! EAU and 5 4 tings in their own bear- 
bad grooves, deep scores, 


MICA UNDERCUTTERS 


Cut hardest mica, without motes a single brush. 
Sizes for large or small commutato: 


COSTLY 
SHUT- 
DOWNS 4. 








COMMUTATOR 
CLEANING STONE 


improves performance. Easy to 








Write for Literature on Com- 
plete Motor Maintenance Line 








1033 Park Avenue 


In Canada: 





IDEAL COMMUTATOR DRESSER COMPANY 


SALES OFFICES IN ‘ALL PRINCIPAL CITIES 
Irving Smith, Montreal, Quebec 


Sycamore, Illinois 








POWER PLANT ENGINEERING 








ee ae ee 

















“CHICAGO, MARCH, 


CONVEYING Soares 


CONVEYORS & & “ELE 
EV. 
OR COAL A rtd ATORS 
HAN DLING” 


Fuller 
COOLING SYSTEMS, 
NOZZLES AND PONDS 
Fost af Wheeler Corpor 
‘oster r ti 
Pritchard we ho Baa a 
arnall-Waring Com 
COOLING TOWERS 
Pritchard & Co., J. F. 
COPPER PIPING 


CORROSION tNH 
IBITOR 
Haering & Co., Inc., D. W. 
coUPLinas. FLEXIBLE 
American B 3 
Morse Chain Co. 
a7 >. 7. % 
team Turb: Cc Th 
COUPLINGS, UNI on etiows 


Co. 7%. 
DEAERATORS’ AN 
DEAERATING HEATERS 

Cochrane Corporation 

Elliott Company 
DECONCENTRATS: 

ENTRATORS 

Elgin Softener Corp. 
DESUPERHEATERS 

ema $ Company 

Northern Equipment Co. 
DIESEL ENGINES 

Baldwin-De La Vergne Sales 





orp. 
ow Pump & Machy. 


DRIVES, V BELT 
Allis-Chalmers M Mfg. Co. 
DUST COLLECTORS 
merican Blower Corp. 
ECONOMIZERS 
Babcock & Wilcox Co., The 
Combustion Eng’r’g Co., Inc. 
Foster Wheeler Corporation 
Green Fuel Economizer Co. 
EJECTORS 
nee Company 
tinghouse Elec. & Mfg. Co. 
ELECTRICAL SUPPLIES 
Cutler-Hammer, Inc. 
General Electric Company 
Ideal Commutator Dresser Co. 
Westinghouse Elec. & Mfg. Co. 





ELECTRICAL WIRE AND 
CABLES 


General. Electric Company 
ENGINES, GAS, OIL, 
GASOLI NE 

Baldwin-De La Vergne Sales 


Corp. 
=e Pump & Machy. 


ENGINES, PUMPING 
ray Iron waa Co. 
EN NGINES: STEAM 
Elliott Company 
murray Iron Works Co. 
Engine & Mach. Co. 
ENGIN E STOPS 

Strong, Carlisle & Hammond Co. 
EVAPORATORS 

Foster Wheeler Segoenetion 
EXHAUST HEADS 

hrane Case. 

Swartwout . The 
FABRICATION, STEEL 
PLATE 

Graver Tank & Mfg. Co., Inc. 
FANS, EXHAUST, VENTILAT- 
ING AND DRYING 

American Blower Corp. 
FEEDERS, CHEMICAL 

Fuller Compan 

Manzel Bros 
FILTERS, OIL REMOVING 

Elgin Softener C 
FEEDERS, PULVERIZED 


OAL 
Fuller Company 
FEED WATER HEATERS 
AND PURIFIERS 
Cochrane Corporation 
Elliott Company 
Foster Wheeler Corporation 


Swartwout Co., The 
hay tea Pump & Machy. 


_ WATER ne 


almers M 
Betz, W. H. & it 
Buromin Company, The 
Cochrane Corp. 
Dearborn Chemical Company 
Elgin Softener CP. 
Graver Tank & Mfg. Co., Inc. 
Hall Bib Re ne. 
Haering & Co., Inc., D. W. 
National Aluminate Corporation 
Permutit Co., The 
% hey ap a » Inc. 
Taylor & Co., W. 
Syntron Company 
FILTERS, WATER 
Cochrane Corp. 
Elgin Softener “ike 
Graver Tank 45 Mfg. Co., Inc. 
Permutit Co., Th 
FIRE BRICK Pram CEMENT 
Babcock & Wilcox Company, The 
Carborundum Co., The 
FIRE HYDRANTS 
Kennedy Valve Mfg. Company 
Bez pINGe. FLANGE AND 
A 


e Co. 
Dart “Mig. Co., E. M. 
Grinnell Company, Inc. 


Kennedy Valve Mfg. Company 
Midwest Piping é Suoply Co. 
National Valve & 


Taylor Forge & Pipe SWis. 
Tube Turns, Incorporated 
Vogt Machine Co., Inc., Henry 
Watson-Stillman Co., The 





FITTINGS, FORGED STEEL 
Cochrane 


Watson-Stillman Co., The 
FITTINGS, bey my: 2 

Kellogg Co., 

Midwest Pipin ing te ores 

Taylor Forge 

Tube Turns, | om 

Vogt Machine Ca, bee. Inc., = 

Watson-Stillman Co., The 


FLAT GAUGES 


Ernst Water Column & Gage Co. 


FLOATS 
Ernst Water a7 ‘ Gage Co. 
Nicholson & Co., W. 
Reliance Gauge %, 1. Co. 
FLOW METERS 
American Dist. a Co. 
Bailey Meter Compan 
Brown on — = The 
Cochrane Corporation 
Republic Flow Meters Co. 
FUEL 
General Coal Cue 
Pittsburgh Coal 
FUEL AND  UBRICATING 
OIL FILTERS 
Nugent & Co., Inc., Wm. W. 


FURNACE FIRE OBSERVERS 


Springfield Boiler Company 
FURNACE LINING BRICKS 
Babcock 


Wilcox Company, The 


Carbo: lum Co. 
FURNACES, 3. INDUSTRIAL 
R-S Products Corp. 
5 
one 
et Magnesia Mfg. Co 


Garlock nae g Company 
Kelas Co., T 


Reliance Gauge Column Co. 


Column & Gage Co. 


oeauess GLASS pRoTECTONS 
Ernst Water 


GAUGE GLASSES 

Corning Glass Works 

Ernst Grater wy bo & Gage Co. 
GAUGE GLASS GASKETS, 
HIGH TEMPERATURE 

Ernst Water Column & Gage Co. 





RELIANCE 
SAFETY TEAM 





@To make doubly sure that your expensive and 
important boilers don’t suffer from lack of water 
level supervision, take steps to protect them with 
the Reliance Safety Team. Write for information. 


Boiler Safety Devices since 1884 
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LAY ON 





THE PUNISHMENT 


...this Floor Patch Can Really Take It! 


Full speed War production 
rate My en RUGGEDWE 








an entire area. No cheering or chippi 


= to be patched—mix the mater 


Holds solid and tight right up to irr 


demands smooth, wear-proof floors. 
AR Resurfacer for patching or resurfacing 
ing ——— Merely sweep out 


|—_trowel - 


> of old concrete. Used indoors or out. ries 


fast. Low in cost. 


Request 74-page “Building Maintenance Handbook” 


FLEXROCK COMPANY, 


2323 Manning St., Philadelphia, Penna. 


Please send me complete RUGGEDWEAR infor- 
FREE TRIAL OFFER. No 


mation ... details o 
obligation. 
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Use 













oavens. DRAFT, LIQUID 


Bailey Meter Company 

Brown Instrument Co., The 

Hays Corporation, The 

Liquidometer Corp. 

Republic Flow Meters Co. 
GAUGES, TANK 

Liquidometer Corp. 
GAUGES, WATER 

Ernst Water eet oA Gage Co. 

Lunkenheimer Co., 

Reliance Gauge Bian Co. 

Yarnall-Waring Company 
GEARS, REDUCTION 

De Laval Steam Turbine Co. 

a Gear Works 


HOISTS 
American Eng’r’g Co. 
Philadelphia Gear Works 


Terry Steam Turbine Co., The 
Westinghouse Elec. & Mfg. Co. ey Ir 
GENERATING SETS MACHINERY 


Allis-Chalmers Mfg. Co. Vogt Machine Co., Inc., Henry 
Elliott Company Worthington Pump & Machy. 
Murray Iron Works Co. Corp. 


Terry Steam Turbine Co., The ILLUMINATORS, GAUGE 
GLASS 


~~ —— & Machine ¢ a 
estinghouse Elec &- Ernst Water Column & Gage Co. 
Sa INDICATOR REDUCING 
Elliott Company "Ser & Co., Inc.,. Wm. W 
General Electric Company INSTRUMENTS ce mes 
Murray Iron Works Co. ELECTRICAL . 
Biddle Co., Jas. G 
General Electric Company 


Terry Steam Turbine Co., The 
Troy Engine & Machine Co. 
INSULATION, HEAT 
American Dist. Steam Co. 


GOVERNORS, PUMP 
Atlas Valve Company 
ao Compeny. _ 

avis Regulator Co. 
Fisher Governor Co. Johns-Manville 
Foster Engrg. Co. ae oy ay ginal 
Northern Equipment Company Biddle Co., Jas. G. 

GRATES & GRATE BARS INSULATING MATERIAL 
—— eee hg = General Electric Company 

quires LO e JOINTS, EXPANSION 
Swartwout Co., The American District Steam Co. 

GREASE, LUBRICATING Yarnall-Waring Company 
Shell Oil Co., Inc. LORRIES, WEIGH 
Socony-Vacuum Oil Co., Inc. Syntron Company 
Standard Oil Co. (Indiana) LUBRICANTS 
Sun Oil Company Shell Oil Co., Inc. 

Texas Company, The Socony-Vacuum Oil Co., Inc. 

HEATERS, WATER Standard Oil Co. (Indiana) 
American District Steam Co. sun Oil Company 

HEAT EXCHANGERS Texas Company, The 
Vogt Machine Co., Inc., Henry Tide Water ple nol Oil Co. 


Ehret Magnesia Mfg. Co. 








MONEL METAL RINGS, 
RODS, CASTINGS, FORGINGS 
TUBING, SHEETS, WIRE 
AND WIRE CLOTH 

International Nickel Co., Inc. 
MOTOR CONTROL 

Cutler-Hammer, Inc. 
MOTORS 

Allis-Chalmers Mfg. Co. 

Enliott Cemneny 

General Electric 

Westinghouse ice "eM Mie. Co. 
NOZZLES FOR ALL 
PURPOSES 

Yarnall-Waring Company 
NOZZLES, BOILER 

Taylor Forge & Pipe Wks. 
OIL AND GREASE CUPS 

Lunkenheimer Co., The 

Powell Co., The Wm. 

Williams Valve Co., The D. T. 
OIL BURNING EQUIPMENT 


LUBRICATING pasts 
Garlock Packing 
LUBRICATORS 
Lunkenheimer Co., The 
Manzel preteens Company 
Powell Co., The Wm. 
Williams Valve Co., The D. T. 
MAGNETIC SEPARATORS 


Cutler-Hammer, Inc. Engineer Co., The 
MECHANICAL DRAFT OILING AND FILTERING 
APPARATUS SYSTEMS 


Nugent & Co., Inc., Wm. W. 


OILING DEVICES 
Nugent & Co., Inc., Wm. W. 


American Blower Corp. 

Green Fuel Economizer Co. 
METAL ENCLOSED 
CUBICLE CONTROL OILS, CUTTING 

Cutler-Hammer, Inc. Shell re Co., os 2 
METAL HO Socony-Vacuum 0., Inc. 

Bendix paw Me Corp. Standard Oil Co. (Indiana) 
METERS, AIR AND GAS ee 

American Dist. Steam Co. 

Bailey Meter pany 

Cochrane Corp. 

Republic Flow Meters Co. 
METERS, BOILER 

Bailey Meter Company 

Brown Instrument Co., The 

Hays Corporation, The 

Republic Flow Meters Co. 
METERS, COAL 

Bailey Meter Company 


METERS, WATER AND 
STEAM 


American District Steam Co. 
Bailey Meter Company 
Brown Instrument Co., The 
Cochrane or egg 
Henszey Compan 

Republic Flow M Meters Co. 
Simplex Valve & Meter Co. 





[Texas Company, 
Tide Water ae Oil Co. 
OILS, FUEL 
Shell Oil Co., Inc. 
Socony-Vacuum Oil Co., Inc. 
Standard Oil Co. (Indiana) 
Sun Oil Company 
Texas Company, The 


OILS, LUBRICATING 

Shell Oil Co., Inc. 
Jocony-Vacuum Oil Co., Inc. 
standard Oil Company (Indiana) 
un Oil Company 
Texas Company, The 
OIL PUMPING AND HEAT- 
ING EQUIPMENT 

Engineer Co., The 


OIL TANKS 
Graver Tank & Mfg. Co., Inc. 
Manzel Brothers Company 





















TO SAFEGUARD VITAL WARTIME 


Its deep, uniform, parallel side 
wall corrugations guard 
against leakage, insure maxi- 
mum flexibility, low mainte- 
nance in conveying non-solids 
and non-abrasives such as: 


ALCOHOL GREASE 
AMMONIA HOT LIQUIDS 
CHEM. LIQUIDS OIL 
EXHAUST RADIATION 
GASOLINE STEAM 


“Write for Bulletin, telling 


about properties, } 
-eations of Eclipse Metal Hose. pur 
ate in solving 
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GET UNIFORM WATER TREATMENT 
WITH A MANZEL FEEDER 


Feed water is more uniform when the boiler 
compound is injected with a Manzel Chemical 
Feeder. Manzels are installed directly on the 
boiler feed pump and inject a small amount of 
chemical automatically with each pump stroke. 

Feed is easily and accurately adjusted on a 
Manzel. Once feed is set, the feeder requires no 
further attention except to keep chemical tank 
supplied. Get maximum efficiency from your 
water treatment by injecting the boiler compound 
into the water line with a Manzel 
which injects it in exact proportion 
to the amount of water used. 

Ask for Bulletin 


MANZEL BROTHERS COMPANY 
327 Babcock St., Buffalo, N. Y. 


——— 











CH-40TS 





FOR SALE 


1—17 x 21” Lentz Poppet Valve Steam En- 
gine, direct connected to 200 KVA Allis 
Chalmers Electric Generator, complete with . 
Exciter. 

BOX 1400 


POWER PLANT ENGINEERING 
53 W. Jackson Bivd., Chicago, Ill. 
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PACKING, weer FLAX 
AND M 


Fran e acking ( Co. 
Garlock Packing Co., The 
a ry, oo 


Manhattan, 
pack KING, "METALLIC, FOR 
Re tke: & ES 


Ce 
Garlock Pac! Co., y > 
Raybestos-M. 
PACKING, PISTON AN D 
ROD, VALVE STEM 
Combination Pump Valve Co. 
France Packing Co. 


Garlock Packing Co., The 

ae Manville 

Raybestos-Manhattan, Inc. 

—_—" SHEET, VALVE, 
PU 

France Packing 

Garlock fodine 7. The 

Johns- Manville 

Raybestos- Manhattan 
PAINT, ANTI- CORROSIVE, 
METAL, PROTECTIVE, 
STEEL PRESERVATIVE, 
HEAT RESISTING 


Dampney Co. of Amer. 
PHOSPHATE CONTROL 
wy 5 


A. 

Ph CONTROL EOUIPMENT 
Taylor & 

PIPE BENDING MACHINES 
American Pipe Bending — Co. 
Watson-Stillman Co., 

PIPE COILS AND BENDS 
American Dist. Steam Co. 
Grinnell Company, Inc. 
Midwest Piping & Supply Co. 
National Valve & Mfg. Co. 
Rempe Company 
Scovill Mfg. Co. 

Taylor Forge & Pipe Wks. 
Vogt Machine Co., Inc., Henry 

PIPE COVERING 
American District Steam Co. 
Ehret Magnesia Mfg. Co 
Johns-Manville 
Porter & Co., H. W. 

PIPE FITTINGS, COMPRES- 

SION UNION THREADLESS 
Nugent & Co., Inc., Wm. W. 

PIPE SAVERS 
Sarco Company, Inc. 





PIPE SUPPORTS, GUIDES 
American District Steam Co. 
Grinnell Company, Inc. 

PIPE, SPIRAL WELDED 
Taylor Forge & Pipe Wks. 

PIPING MANUFACTURERS, 

FABRICATORS 
Grinnell Company, Inc. 
Midwest Piping & Supply Co. 
National Valve & Mfg. Co. 
Steel & Tubes Division 
Taylor Forge & Pipe Wks. 

POWER METAL 
MB ye Metal Co. 

oenn Lane eeron 

MACH 

so ‘his Co. 
orthington Pump & Machy. 


Corp. 
PROPORTIONING MACHINES 
Haering & Co., Inc., W. 
% Proportioneers %: Inc. 
Taylor & Co., W. A 
PROTECTIVE COATING 
Dampney Co. of Amer. 
PULVERIZED FUEL 
RQUIPMENT 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
PULVERIZERS 
American Pulverizer Co. 
Pennsylvania Crusher Co. 
PUMP PRIMING SYSTEMS 
De Laval Steam Turbine Co. 
PUMPS, BOILER FEED 
Allis-Chalmers Mfg. Co. 
De Laval Steam Turbine Co. 
Warren Steam Pump Co., Inc. 
—_— Pump & Machy. 
orp. 


PUMPS, CENTRIFUGAL 
Allis-Chalmers Mfg. Co. 
De Laval Steam Turbine Co. 
Quimby Pump Co., Inc. 
Warren Steam Pump Co., Inc. 


orthington Pump & "Machy. 


Corp. 
PUMPS, ELEVATOR, FIRE 
AND GENERAL SERVICE 
De Laval Steam Turbine Co. 
Quimby Pump Co., Inc. 
arren Steam Pump Co., Inc. 
PUMPS, HYDRAULIC 
PRESSURE 
Warren Steam Pump Co., Inc. 
PUMPS, OIL 
De Laval Steam Turbine Co. 
Engineer Co., The 
Manzel Brothers Company 
Nugent & Co., Inc., Wm. W. 
PUMPS, POWER, ELECTRIC 
Quimby Pump Co., Inc. 
Warren Steam Pump Co., Inc. 
Worthington Pump & Machy. 


Corp. 

PUMPS, RECIPROCATING 

Watson-Stillman Co., The 
PUMPS, TURBINE 

Warren Steam Pump Co., Inc. 
PUMPS, VACUUM 

Fuller Company 

Warren Steam Pump Co., Inc. 
PUMPS, WATERWORKS 

Warren Steam Pump Co., Inc. 
PURGERS 

Armstrong Machine Wks. 
PURIFIERS, BOILER FEED 

Cochrane Corp. 

Elgin Softener Corp. 

Graver Tank & Mfg. Co., Inc. 

Permutit Co., The 


PURIFIERS, STEAM 

Cc e Corp. 

Hagan Corpora’ 
PYROMETERS 

Bailey Meter Co. 

Brown Instrument Co., The 
RECORDING INSTRUMENTS 

American Dist. Steam Co. 

Cochrane Corp. 

Sarco Company, The 

Simplex Valve & Meter Co. 
REFRACTORIES 

Carborundum Co., The 
REGULATORS, DAMPER 

American Burner Co. 

Atlas Valve Company 

Cash Company, A. W 

Hagan Corporation 

Hays Corporation, The 

Republic Flow Meters Co. 
REGULATORS, FAN ENGINE 

Atlas Valve Company 


oster g. Co. 

REGULATORS, FEED WATER 

Atlas Valve Company 

Bailey Meter Company 

Northern Equipment Company 

Republic Flow Meters Co. 

Squires Company, The C. E. 

Swartwout Co., The 
REGULATORS, PRESSURE 

Atlas Valve Company 

Cash Company, A. W. 

Davis Regulator Co. 

Fisher Governor Co. 

Foster Engrg. Co. 

Hagan Corporation 

Northern Equipment ~~ gad 
Republic Flow Meters Co. 
Sarco Company, Inc. 
Squires Company, The C. E 
Strong, Carlisle & Hammond Co. 

Swartwout Co., The 
REGULATOR Ss, 
TEMPERATURE 

Atlas Valve Company 

Foster Engrg. 7 

Sarco Company. 
REPAIR AND RESURFACING 
MATERIAL 

Flexrock Company 

Smooth-On Mfg. Co. 
RESISTANCES 

Cutler-Hammer, Inc. 
RHEOSTATS 

Cutler-Hammer, Inc. 




















Ba 





Think of the TIME 


control of overhead valves from the floor—save 
time, steam and accidents. Adjustable to any 
valve, easily attached and low in cost. Don’t 
delay. Get your Babbitt Rims now! Complete 
information on request. 


BABBITT STEAM SPECIALTY CO. 
New Bedford, Mass., U. S. A. 


bbitt 


—_Adjustable—= 
SPROCKET RIM 
with Chain Guide 


You'll Save 


with Babbitt Sprocket 
Rims on all your 
“high-up” valves. No 
need of keeping a 
long, cumbersome lad- 
der always on hand 
just to close a valve. 


Babbitt Rims give you 
instant and positive’ 
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The unretouched photos below prove that WEDGE 
Chill Rings with the patented SPLIT Feature as- 
sure 100% penetration. The operator always pen- 
etrates to the INSIDE OF PIPE with the first layer 
of welding material. WEDGE Chill Rings not 
only give you a STRONGER joint, but you 
can weld FASTER. It will pay to investigate. 


100% 


penetration 


50% 


penetration 
Write for Circular and Prices 


WEDGE PROTECTORS, INC. 
9526 Richmond Ave. Cleveland, Ohio 


WEDGE aincs SAVE MONEY 
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RINGS, SHELL 
Wedge Protectors, Inc. 
RUST TDREVENTIVES 
en += Ser 
rong © Co., Inc., D 
SCALE EMOVER Ss, 
MECHANICAL 
Airetool Mfg. Co. 
seomag Co. 
oto Company, The 
SCALE REMOVING 
COMPOUNDS 
Bird-Archer Co., The 
Buromin Co., The 
Dearborn a Company 
eon aering & Co., . W. 
Frag DRAGLINE 
uerman Bros., Inc. 
SCALES, COAL 
Syntron Company 
SEAMLESS TUBES 
Steel & Tubes Division 
SEPARATORS AND 
EXTRACTORS 
Cochrane Corporation 
Elliott Company 
Hagan Corporation 
National Valve & a, Co. 
Nicholson & Co., 


Strong, Carlisle & Hammond Co. 


Swartwout Co., 
Ly Valve Con “rhe D. T. 
SHAFTING 
Steel & Tubes Division 
SIGHT $y 4 bf ad 
Nugent & 
SIGHT FLOW INDICATORS 
Cochrane Corp. 
Nugent & Co., Inc., Wm. 
SODIUM ALUMINATE 
ee mee Chemical Company 
National Aluminate Corporation 
— a 
iddle Co., Jas. 
SPEED REDUCERS, CHAIN 
Morse Chain Co. 
Philadelphia _— Works 
RN a ee 
"eo at Ww NT Cc 
arnall- oe ompany 
SPRIN RS 
Geta Company Inc. 
SPROCKET RIMS 
Babbitt Steam Specialty Co. 
SPROCKETS 
Morse Chain Co. 
Philadelphia Gear Works 


STEAM TRAPS 


American District Steam Co. 
Anderson Co., The V. D. 
Armstrong Machine Works 
Cochrane Corporation 

Crane Co. 

Davis Regulator Co. 

Fisher Governar Co. 
Nicholson & Co., W. H 

arco Company. "Inc. 

squires Co., 





nnnw 


Swartwout Co.. 
at Valve Co., * rhe T. 
Yarnall-Waring Compan: 


STOKERS, MECHANICAL 
OVERFEED ~_ GRAT 


American Coal Burner ce 
American Engrg. Company 
Babcock & Wilcox Tube Co. 
Combustion Engrg. Co., Inc. 
— Stoker Company 
Flynn & Emrich Co. 
Iron Fireman Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 


STOKERS, UNDERFEED 


American Engrg. Company 
Combustion Engrg. Co., Inc. 
Canton Stoker Corp. 

Detroit Stoker Company 

Flynn & Emrich Co. 

Iron Fireman Mfg. 
Westinghouse Elec. & oMig. Co. 





STRAINERS 


Cash Company, A. W. 
Davis Regulator Co. 
Elliott Company 
Fisher Governor Co. 
Nicholson & Co., a 
Sarco Company, I 


Strong, Carlisle & Hammond Co. 


Yarnall-Waring Co. 


trong, Conde & Hammond Co. 





SUPERHEATERS, STEAM 
Babcock & Wilcox Co., The 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 

SWITCHBOARDS 
General Electric Company 


SWITCHES, SAFETY 
Cutler-Hammer, Inc. 
TACHOMETERS 
Biddle Co., James G. 
TANKS 
Graver Tank & Mfg. Co., Inc. 


TELESCOPIC OILERS 
Nugent & Co., Inc., Wm. W 


THERMOMETERS, DIAL 
Sarco Company, Inc. 


TILE CONDUIT FOR 

STEAM LINES ; 
American ~~ Steam Co. 
Ric-Wil Co., 

zeae, (COMPRESSED AIR, 

VACU 
p Sade ll Blower Corp. 
Anderson Co., The V. D. 
Armstrong Machine Works 
Nicholson & Co., Pl H. 
Sarco Company, I 


Strong, Carlisle & ry Co. 


TRAPS, STEAM, RADIATOR 
AND RETURN 
American District Steam Co. 
Anderson Co., The V. D. 
Armstrong Machine Works 
Nicholson & Co., W. H 
Sarco Company, Inc. 
Strong, Carlisle & Hammond 
0. 
Yarnall- Waring Company 





TUBE es wk ust BOILER 
AND CON 
Airetool Mig. = 
lott Company 
Roto Company, The 
TUBING 
— Mfg. Co. 
Steel & Tubes Division 
TURBINES, STEAM 
Allis-Chalmers Mfg. Co. 
De Laval Steam Turbine Co. 
Elliott Company 
General Electric Company 
Murray Iron Works Co. 
Terry Steam Turbine Co., The 


Westinghouse Elec. & Mfg. Co. 


TRY COCKS 


Ernst Water Column & Gage Co. 


UNDERGROUND HEATING 
SYSTEMS 

American District Steam Co. 

Ehret sagnesia Mfg. Co. 

Johns-Manvil! 

Porter & — 

Ric-Wil mda | The 
UNIONS 

Crane Co. 

Dart Mfg. Co., E. M. 
UNIT HEATERS 

American Blower Corp. 

Cutler-Hammer, Inc. 

Grinnell Co., Inc. 

Murray Iron Wks. Co. 
VALVE CONTROL EQUIP- 


MENT 

Philadelphia Gear Works 
VALVE DISCS 

Combination Pump Valve Co. 

Fairbanks Company, The 

Garlock Packing Company 
VALVES, ACID 

Everlasting Valve Co. 
VALVES, AIR OPERATED 

Everlasting Valve Co. 
Veer. ANGLE 

Ever lasting Valve Co. 
VALVES, ALTITUDE 

Fisher Governor Co. 

Simplex Valve & Meter Co. 
VALVES, AUTOMATIC 
CUT-OFF 

Northern Equi gg Company 

R-S Products 



































The American Gold Pipe, Conduit 


and Tube Bending Machines 


QUICK DELIVERIES . 


HAND OPERATED TYPES. in capacities of 
1 in., 2 in., 3 in., and 4 in. 
MOTOR OPERATED in three ca- 
pacities, % in. to 4 in., % in. to 
6 in., and % in. to 8 in. 


Immediate shipments on hand 
operated machines; on motor pow- 
ered from two to four weeks. 


Wire or air mail letter for printed 
matter and prices, 


Three New Machines: No. 1. For 
bending extra heavy pipe up to 3”. 
No. 2. For bending all kinds of 
material as light as 1/64, without 
mandrel. No. 3. For bending IPS 


FOR NATIONAL 
DEFENSE 


We Are Ready 
To Serve You 





Any 
Chimney 


Write us today! 


Cleveland 


Boston 


Problems? 


Take advantage of the 30 years’ suc- 
cessful experience of this company in 
solving your chimney problems. Our 
work also includes Boiler Settings, 
Linings for Steel Stacks, Repairs and 
Extensions of Chimneys. No obliga- 
tion for sketch and cost estimate. 





American Chimney Corporation 
147 Fourth Avenue, New York, N. Y. 


Philadelphia Detroit 











For Your 
Assistance 


products. 








The business day is too short and the demands upon 
every power plant man are too exacting to investigate 
the claims of unknown manufacturers and unproved 


It is for your assistance, Mister Engineer, that the 











conduit. carefully prepared advertisements of reliable manu- 
AMERICAN PIPE BENDING MACHINE CO., INC. Se en ee re ae 
27 Pearl Street Beston, Mass., U.S. A. 
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VALVES. Areomarec STOP 

AND C 
Davis "Regulator aa 
Foster mere. 

Powell Co. 

VALVES, BACK PRESSURE 
Cochrane Corp. 

Davis Regulator Co. 
Fisher Governor Co. 
Foster Engrg. Co. 

VALVES, BLOWOFF 
Chapman Valve Mfg. Co., The 
Cochrane Corporation 
Crane Co. 

Everlasting Valve Co. 
Fairbanks Company, The 
Powell Co., The Wm. 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
Yarnall-Waring ented 

VALVES, CHEC 
Chapman Valve Tite. Co., The 
Combination Pump Valve Co. 
Crane Co. 

Fairbanks Company, The 
Kennedy Valve a Company 
Lunkenheimer Co., The 

Powell Co., The Wm. 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
Vogt Machine Co., 7 Henry 
Williams Valve Co. e D. T. 

VALVES, ELECTRICALLY 

OPERATED 
Brown Instrument Co., The 
Cutler-Hammer, Inc. 

Davis Regulator Co. 
Everlasting Valve Co. 

Fairbanks Company, The 
Northern Salome Company 
Powell Co., The 

Reading-Pratt & Cady Division 
of American Chain & Cable Co. 

VALVES, FLOAT 
Atlas Valve Company 
Cash Company, A. W. 

Davis Regulator Co. 
Fisher Governor Co. 

VALVES, GAS 
Srepaing Valve Co. 

VALVES, GATE AND GLOBE 
Chapman Valve Mfg. Co., The 
Crane 
Everlasting Valve Co. 
Fairbanks Company, The 
Grinnell Company, Inc. 





Kennedy Valve Mfg. 1 eee 
Lunkenheimer Co., 
National Me™ By Mice Co. 
Powell Co., 

Reading- om 7: Sake Division 
of American Chain & Cable Co. 
R-S Products Corp. 


Strong, Carlisle & Hammond Co. 


Vogt Machine Co., Inc., Henry 
Williams Valve Co., The D. T. 
VALVES, HYDRAULIC 
Cash Company, A. W. 
Chapman Valve Miz Co., The 
Fairbanks Company, The 
Kennedy Valve Mfg. Company 
Powell Co., The Wm. 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
be. Machine Ay Inc., Henry 


all-Warin 
VALVES, TEVER BALANCED 


Cash Company, A. W. 
Fisher Governor Co. 
Foster Engrg. Co. 
VALVES, NON- RETURN 
Davis Regulator Co. 
Foster Engrg. , 
Powell Co., The 
VALVES, OIL 'SIRING 
Everlasting V 


e Co. 
VALVES, FisTON OPERATED 


Everlasting Valve Co. 
VALVES, PLUG 
Fairbanks Company, The 
Reading-Pratt Cady Division 
of American Chain & Cable Co. 
VALVES, POP SAFETY 
Crane Co. 
Lunkenheimer Co., The 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 


VALVES, PUMP 
Chapman Valve Mfg. Co., The 
Combination Pump Valve Co. 
Garlock Packing Company 
VALVES, RADIATOR 
American District Steam Co. 
Crane Co. 
Fairbanks Compan: ny, The 
Kennedy Valve Mig. Co. 
Williams Valve — The D. T. 
VALVES, REDUCING 
REGULATING AND RELIEF 
Atlas Valve Company 
Brown Instrument Co., The 
Cash Company, A. W. 
Cochrane Corporation 
Davis Regulator Co. 
Fisher Governor Co. 
Foster Engrg. Co. 
Hagan Corporation 
Northern Equipment Company 
Reading-Pratt & Cady Division 
of American Chain & Cable Co. 
Republic Flow Meters Co. 
Squires Co., The E. 
Strong, Carlisle s Hammond Co. 
Swartwout ws .. The 
VALVES, ST iL 
Crane Co. 
Kennedy Valve Mfg. Company 
Lunkenheimer Co., The 
Powell Co., The Wm. 
Reading-Pratt & Cady Division 
¢ American Chain & Cable Co. 
Vogt Machine Co., Inc., Henry 
VALVES, THR OTTLE 
Everlasting Val 


e Co. 
ab ben 3 WAY AND 4 WAY 


Nichol as Co., W. H. 
VENTILATING ‘APPARATUS 
American Blower Corp. 


VIBRATORS, ELECTRO- 
MAGNET 


Syntron Company 
VOLTAGE REGULATORS 

Allis-Chalmers Mfg. Co. 

General Electric 
WASTE HEAT RECOVERY 
SYSTEMS 

Babcock & Wilcox Co., The 

Combustion Engrg. Co., Inc. 
WATER COLUMNS AND 
ALARMS 

Ernst Water Column . oom Co. 

Lunkenheimer Co., 

Reliance Gauge a Co., The 

Y Waring Company 
Lit § —— 
EQUIP 

Sochard oy Co., J. F. 

Yarnall-Waring ‘Company 

WATERPROOFING COM- 
POUNDS 


Flexrock Company 
Smooth-On Mfg. Co. 
WATER PURIFYING AND 
ag ta ag ae Ss 
Betz, W. H. & L. 
Buromin Company, Othe 
Cochrane Corporation 
Dearborn Chemical Company 
Elgin Softener Corp. 
Graver Tank & Mfg. Co., Inc. 
National ae Corporation 
Permutit Co., 
% paces eng %, Inc. 
WATER TESTING 
ea ye 
Betz, W. , a D. 
Buromin Gs. es 
Dearborn Civeanteel Company 
Haering & Co., Inc., D. W. 
National Aluminate we 
% Proportioneers %, I 
Taylor & Co., W. A. 
WATER WALLS 
Combustion Engrg. Co., Inc. 
Foster eeler Corporation 
Springfield Boiler Company 
WELDED PIPE 
Midwest Piping & sfxvek Co. 
National Valve & Mfg. Co. 
Taylor Forge & Pipe ews 
WHISTLES 
Lunkenheimer Co., The 








Use 


Dense without being brit- 
tle—tough, yet resilient, 
Vulcodise will not swell, 
warp or soften—in fact 
its absorption is less than 
1 per cent. . . That is 
why an old Vulcodisc 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and —- to cut 
the dise out in pieces— 
distorting and disfiguring 
the holder. 

Write for descriptive bul- 
letin. 








for trouble-free valve jobs 















In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Disc Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 


THE D. T. WILLIAMS VALVE CO. 
Cincinnati, Ohio 
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‘How these 
Sarco products 


MADE ONE BOILER 
DO THE WORK OF 2 


In. Racine, Wisconsin, an in- 
dustrial plant and an office 
building across the street 
-- were heated by two 150 h.p. 
~ boilers. 
The office system was 
_ changed to hot water with a 
“small stoker-fired boiler and 
Sarco Electric Temperature 


2 Controls. 


Sarco Steam Traps were 
laced ‘on all. unit heaters, 
eating coils and oe points. 


These increa 


rere cared 3 
e com- 
an factory. ee. 250 


fortably. 
ee 38. 








SARCO 


SAVES STEAM 




























SARCO COMPANY, INC. 
475 Fifth Avenue, New York, N. Y. 


SARCO CANADA LTD., FEDERAL BLDG., TORONTO, ONT 
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Allis-Chalmers Mfg. Co. ... .42-43 
American Blower Corp. ....... 6-7 
American Chain & Cable Co., 

Os X25 d clatind cea ed alae 121 
American Chimney Corp. ...... 160 
American Coal Burner Co. ....116 
American District Steam Co. ..148 
American Eng’r’g Co. ....... 14-15 
American Pipe Bending Machine 

Ce nas veddaxeeie ional 160 
American Pulverizer Co. ...... 153 
American Radiator & Standard 

Sanitary.Gorp. ......5...... 6-7 
Armstrong Machine Works.... 28 
Atlas Valve Company 


Babbitt Steam Specialty Co. ...159 
Babcock & Wilcox Co., The. .18-19 
Bailey Meter Co 33 
Bendix Aviation Corporation. ..158 
Biddle Co., James G 

Borg-Warner Corp. .......... 115 
Breuer Electric Mfg. Co. ...... 162 
Brown Instrument Co., The.... 41 


Canton Stoker Co. ........... 119 
Cash Company, A. W. ........ 127 
Chapman Valve Mfg. Co., The. . 
Inside Back Cover 
Cochrane Corporation. 132, 142, 163 
Combination Pump Valve Co.. .136 
Combustion Engrg. Co., Inc..10-11 
Corning Glass Works 
CE GE. er sitistiicoecec 105 


Dart Mite Cock. BM. ......... 118 
Dearborn Chemical Co. ....... 117 
DeLaval Steam Turbine Co..... 
142, 164 
OT POTEET 2-3 
Engineer Co., The 
Ernst Water Column & Gage Co. 
132 


Fairbanks Co., The 


. Fisher Governor Company 


POE TR: 55 ol ecscaakans 157 
Potter Bag re. Co. |... ca ec 139 
Foster Wheeler Corp. ....... 16-17 
Fuller Company 


General Electric Co. .8-9, 20-21, 123 
Golden-Anderson Valve Spe- 
ME ined st osssncenet 140 
Graver Tank & Mfg. Co., Inc... 
ee | re 124 
fe | ae, oe 138 
Hagan Corporation 
Hall Laboratories, Inc. . . .22-23, 37 
Hays Corporation,: The 
Henszey Company 
Ideal Commutator Dresser Co... 156 
International Nickel Co 30 
Iron Fireman Mfg. Co. ...... 44-45 


Kennedy Valve Mfg. Co., The. .131 
Liquidometer Corp., The . 
Lunkenheimer Co., The 

Magnolia Metal Co. .......... 136 
Manvel Bros. Co... ..<. i000 158 





McGraw-Hill Book Co., Inc. .. .152 
Midwest Piping & Supply Co... 31 
Minneapolis-Honeywell Reg. Co. 41 
Morse Chain Co 115 
Murray Iron Works Co. ...... 151: 
National Aluminate Corp. ..... 101 
Nicholson & Co., W.H. ....... 138 
Northern Equipment Co. ...... 34 
Pennsylvania Crusher Co. ..... 154 
Permutit Co., The. Back Cover, 144 
Philadelphia Gear Works 
Pittsburgh Coal Company 
Ponterar COs el AW oisieie seo cee 140 
Powell Co., The Wm. ........ 133 
Pritchard & Company, J. F. ...137 
Reading-Pratt & Cady Div. of 
American Chain & Cable Co., 
OE. cb is iwkeere va caeaeerts 121 
Reliance Gauge Column Co.... 
Rempe Co. ......-.-sseeeees 155 
Republic Steel Corporation.... 
Ric-Wil Company, The 
Roto Company, The 
R-S Products Corp. .......... 130 
Sarco Company, Inc. .......-- 161 
Sauerman Bros., I 134 
Scovill Mig. Co. .....+.+5.- 38-39 
fe Le See 29 
Smooth-On Mfg. Co. .......-. 149 
Socony-Vacuum Oil Co., Inc... .4-5 
Springfield Boiler Co 32 
Squires Co., The C. E. ........ 162 
Standard Oil Co. (Indiana) . .35-36 
Steel and Tubes Division 145 
Strong, Carlisle & Hammond 
Co., The, 147 
Sun Oil Company 
Taylor & Co., W. A. .....---- 140 
Taylor Forge & Pipe Works. . .129 


’ Terry Steam Turbine Co... 24-25 


Texas Co., The 
Treasury Department 
Troy Engine & Machine Co.... 
Tube-Turns, Inc. .........+-- 111 
Vogt Machine Co., Henry, Inc.. 40 
Warren Steam Pump Co., Inc..126 
Watson-Stillman Co., The 150 
Wedge Protectors, Inc. ....... 159 
Westinghouse Elec. & Mfg. Co. 
26-27 
Williams Valve Co., The D. T..161 


Yarnall-Waring Co. ..... 12-13, 48 








You Have Wanted li— 
So Here It Is! 


Real One-Man 
Portability with 


TORNADO 


Portable Industrial Cleaner 


TAKE it to the job—with one man 
—and with its full 1 h. p. motor, 
40-lb. weight, 49” waterlift, 175 
c.f.m., do a thorough and quick 
cleanup. 

The most powerful, portable 
unit made, TORNADO quickly 
cleans walls, floors, line shafting, 
ete. Saves la 
tenance. Attachments for cleaning 
everything. It’s your move! 











FREE TRIAL—WRITE TO 


bor, time and main- BREUER ELECTRIC MFG. CO. 
5108 Ravenswood Ave. 
CHICAGO 








Class EF Pump Governor 


The Genuine 


A 


For True 
Regulation 
on Boiler 
Feed Pumps 
Ee 
The 
Cc. E. Squires Co. 


E. 40th Street and 
Kelley Avenue 
Cleveland, O. 
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ABIC JOB 
Water Softenine 


100,000 GALLONS 
PER HOUR COCHRANE 
DEAERATING HOT 
PROCESS SOFTENER AT 


PITTSBURGH 
PLATE GLASS COMPANY 


AT THE BARBERTON, Ohio, eae of the 
4% Pittsb urgh Plate. Glass. Company, is in- 
 ptalled the largest. deaerati ot process. 
softener in the world—a. Cochrane unit, of 
~ 100,000 gallons per hour capacity. ae 


" Heating and déaeration. of raw and treated 

_ water are accomplished by external jet heaters 

and atomizers, while the condensate (18,000- 

__GPH).is deaerated bobbie ‘a abate: Sar: 
type deaerator. : 


4 Lime and soda aah are ie as gents cot ai f 
are mixed. in separate tanks, double-decked r - ... NOTE 
conserve space. Reagents are proportioned — : ” ~ 5 DOUBLE- DECK 
the sedimentation tank by means of | Lae . ARRANGEMENT 

pike alee ‘electrically controlled ‘by: : taal 9 
ters 4: F FILTERS 








Masai mixing. tanks, the ‘he 
‘ft. vertical filters are ae souidiecdecke 


fact bear Brae water abbas: - 
pasa in Cochrane Publication 
io 3000. Write for a copy. : 
coCcH RAN Ee CORPO RATIO N : 
3 N. 17th Street - Philadelphia, Pa. —_ 





Cochrane Electric Flow Meters 
control proportioning of chemicals 


Paeene ane DEAERATORS - SOFTENERS - FILTERS - FLOW METERS - VALVES 
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Are your 
Power Demands 
Increasing 7 


You can produce more POWERF from a given amount of process . 


steam by installing a high pressure boiler and a 


DE LAVAL TURBO-ALTERNATOR 


DE LAVAL STEAM TURBINE CO. 


164 


arranged for either back pressure or extraction and 
condensing operation. 

The photograph shows such a unit designed to de- 
liver 4,000 kw. (5,000 kw. maximum) from 425 psi. steam 
at 720° F., exhausting to condenser, with extraction 
from the sixth, eleventh and sixteenth stages for heat- 
ing feed water and heating a hospital. 

The unit is designed to operate in parallel with outside 
power and is equipped with an accurate and sensitive 
governor, which through two stages of hydraulic relay 
amplification operates the first stage nozzle valves by 
groups successively, to realize high efficiency at all 


loads. Synchronization is accomplished by a motor- 
ized speed adjustment. A similar De Laval unit rated at 
6,000 kw. has since been ordered. 

De Laval turbines are of the impulse type, with ample 
bucket clearances, which, with provisions to equalize 
expansion, permits quick starting. 

All materials have been specially selected to with- 
stand steam at high pressure and temperature. Segre- 
gation of condensation in the low pressure stages im- 
proves efficiency and reduces erosion of buckets. 

Describe your steam and power requirements and 
ask for Publication T-3523. 


TRENTON, N. J. 


POWER PLANT ENGINEERING 













DEFENSES | 


on all small lines 
up to 2 inches 


Break up the usual raids of small-valve troubles, 
repairs and replacements. Put in a full force of 
Chapman 960’s that have an exclusive, special 
armor against wear: Interchangeable stems, wedges 
and seat-rings of super-hardened stainless steel. 
No other similar valve can live so long. 





Chapman List 960’s are made in sizes up to 2”, 
and in outside and inside service models (both 
with threaded ends.) Made to stand pressures up to 
800 Ib. at 750° F., and cold working pressures up 
to 1500 lb. Get in touch today with the Chapman 
plant or the nearest Chapman office or warehouse. 


The CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 


CHAPMAN LI 





Forged Steel Gate Valves 
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West Coast producer of power 
and process steam conditions 


water by Permutit* 














* This is an interesting plant. Power is produced by 1500 
psi. boilers which operate a turbine. Steam is extracted from 
a stage in the turbine, whence it goes to four evaporators 
which produce process steam at 150 psi. The high pressure 
boilers are fed condensate from the evaporators and surface 
condensers. 

For protection of evaporator tubes against scale, and for 
control of the quality of process steam, which should be low 
in moisture and free CO. the water used for such steam pro- 
duction must first be conditioned to low alkalinity and zero 
hardness. The raw water is a surface supply, high in turbid- 
ity, hardness and alkalinity. The treatment consists of clari- 


fication and partial reduction of hardness in a Permutit 






ee a ee) 


Photograph shows the Permutit Spaulding 
Precipitator and filters. Write for booklets 
describing this equipment. 


I TR 


. “* 








Spaulding Precipitator, followed by filtration. Hardness is 
then reduced to zero in a Permutit Zeo-Karb* softener after 
which the alkalinity is reduced to the desired point by sup- 
plementary sulfuric acid treatment. 

When you have a difficult water treatment problem, call on 
The Permutit Company for recommendations best adapted to 
your water supply and plant needs. Permutit manufactures a 
full line of water conditioning equipment and maintains an 
engineering staff of wide experience, which is available at 
any time to meet with you and your consultants. Address: 
The Permutit Company, Dept. A1, 330 West 42nd Street, 


New York, N. Y. *Trademark Reg. U. S. Pat. Off. 


In Canada, call Permutit Company of Canada, Ltd. 
Montreal .. . Toronto... Winnipeg . . . Calgary 


PE R M u T k T WATER CONDITIONING 
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